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PREFACE. 


The  uninviting  subject  of  Smallpox  has  unfortunately 
for  some  time  seriously  occupied  public  attention; 
and  cannot  yet  be  lightly  dismissed^  although  there  is 
the  inclination  to  cry  enough,  enough/^  In  order 
to  allay  unnecessary  panic,  and  to  arrest  the  onward 
march  of  the  epidemic  now  in  progress,  there  must 
be  wider  diffusion  of  sound  information  concerning  its 
nature  and  the  measures  best  calculated  to  check  it. 

For  five  months  the  weekly  mortality  from  small- 
pox, in  London  alone,  has  averaged  two  hundred  and 
thirty  ;  all,  be  it  remembered,  deaths  produced  by  the 
most  avoidable  of  the  eruptive  fevers,  and  the  melan- 
choly result  of  ignorance  and  wilful  neglect  of  the 
means  by  which  immunity  may  be  secured. 

Acts  of  Parliament  already  render  the  single  known 
barrier  against  the  disease — Vaccination — compulsory 
in  infancy  ;  but  they,  and  other  such  beneficial  enact- 
ments, are  apt  to  remain  largely  inoperative,  unless 
advantage  is  clearly  seen  to  follow  their  observance. 

Again,  the  Re-vaccination  of  adults,  which  is  only 
secondary  in  importance  to  infantile  vaccination  itself, 
is,  by  the  Legislature,  left  entirely  to  individual  dis- 
cretion (or  indiscretion  ?) ;  although  its  neglect,  which, 
from  sheer  popular  ignorance  of  its  necessity,  is  un- 
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fortunately  very  common^  often  entails  deadly  conse- 
quences. 

Further,  the  scientific  problems  pertaining  to  Small- 
pox and  Vaccination  are  of  such  interest  in  themselves 
that  they  claim  to  be  understood  of  every  intelligent 
person.  On  the  other  hand^  non-acquaintance  with 
the  subject  leads  to  deplorably  fatal  results ;  since  it 
permits  the  prevalence  of  prejudices  which,  once  be- 
gotten, feed  on  rumours  the  most  extravagant,  and 
much  too  frequently  result  in  determined  opposition 
to  vaccination. 

The  present  year  has  been  prolific  in  pamphlets 
written  to  instruct  the  public  upon  its  dangers  and 
duties  in  this  matter ;  but  the  said  public  needs  still 
greater  rousing  from  its  indifference  to  the  ravages  of 
Smallpox.  The  popular  ignorance  and  unconcern ; 
the  prevalent  prejudices  and  delusions ;  the  spoken 
and  published  untruths,  beyond  all  numbering ;  the 
open  opposition  to  the  compulsory  provisions  of  the 
Vaccination  Act — all  call  aloud  for  further  spread  of 
knowledge.  And  each  fresh  publication,  if  it  supplies 
correct  opinions  upon  the  subject  to  only  a  fraction  of 
the  community,  will  yet,  within  that  small  circle,  pro- 
bably save  life.  Wherefore,  welcome  every  attempt 
to  make  known  the  truth  respecting  this  very  vital 
question  ! 

The  special  aim  of  this  contribution  is  to  provide 
a  simple  resume  of  the  whole  case,  of  all  that  is  said 
for  or  against  Vaccination  ;  it  is  intended  to  form  a 
rough  sketch,  not  an  exhaustive  treatise.  That  it 
may  be  accessible  to  those  who  desire  precise  in- 
formation thereon,  the  author  has,  as  much  as  possible. 
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avoided  medical  technicalities  and  phraseology,  and 
the  work  is  issued  at  the  very  lowest  tfemunerative 
rate. 

To  all  who  are  conversant  with  the  points  of  this 
much-discussed  theme  it  need  scarcely  be  notified 
<  that  but  little  novelty  can  be  expected  to  adorn  the 
repetition  of  the  already  more  than  thrice-told  tale, 
the  elements  of  which  have  been  known  since  the 
commencement  of  the  century.  Therefore,  if  these 
pages  are  searched  in  the  old  Athenian  fashion  for 

some  new  thing/^  disappointment  will  probably 
result.  Nevertheless,  recent  views  and  statistics  have 
received  due  recognition. 

And  now,  in  ending  these  various  topics  which  it 
seemed  desirable  to  place  together  in  a  Preface,  one 
may  be  allowed  to  express  the  ardent  wish  and  hope 
that  the  Truth,  whoever  speaks  it^  may  prevail,  and 
falsities,  whether  of  inadvertence  or  wilfulness,  be  in 
time  consigned  to 

"The  swallowing  gulf 
Of  dark  forgetfulness  and  deep  oblivion." 


London,  July,  1871. 
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CONCERNING  VACCINATION. 


;  1.  To  form  an  accurate  judgment  of  the  value  of 
vaccination,  one  must  already  possess  some  precise 
knowledge  of  smallpox  and  its  prevalence  before  the 
introduction  of  vaccination.  The  supply  of  this  ne- 
cessary information  will  naturally  form  the  first  stage 
of  the  present  inquiry. 

I  2.  Smallpox  {Variola),  one  of  the  eruptive  fevers, 
lis  a  disease  to  which  the  human  body  at  all  periods  of 
■life,  with  certain  exceptions,  is  liable.  It  seems  now 
Kg  be  invariably  produced  in  an  individual  by  the  in- 
Ibroduction  into  his  frame  of  a  poison  generated  by 
Ifche  body  of  some  other  person  suffering  from  the 
■disease  ;  and  that  poison,  once  introduced,  undergoes 
■immense  multiplication  in  its  new  home,  so  that  the 
lorganism  becomes  thoroughly  drenched  with  it.  Its 
production  in  the  blood  seems  analogous  to  the 

.crease  of  yeast  by  fermentation  in  a  solution  of 

igar. 

3.  It  is  not  needful  to  the  present  purpose  to  dis- 
iLUss  critically  the  absolute  nature  of  smallpox  poison, 
except  to  say  that  ^'  it  consids  probably  of  mirmted 
varticles  ca/pable  of  being  freely  ivafted  by  air;''  still, 
i  few  of  its  chief  characteristics  must  be  enumerated. 
Probably  it  is  formed  and  exists  in  greatest  quantitv 
n  the  eruption  on  the  skin  and  lining  membranes  of 
he  patient,  though  there  is  reason  to  believe  he  may 
;onvey  the  disease  to  others  whilst  as  yet  the  erup- 
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tion  has  not  appeared  upon  himself.     Thence  thc 
poison  diff'ases  itself  through  the  surrounding  atmo- 
sphere, or  may  be  conveyed  to  a  distance  in  contact 
with  articles  of  clothing,  &c.,  each  of  which,  as  long 
as  any  poison  remains  with  it  —  probably  a  period 
of  years,  if  the  article  be  stowed  away — will  upon 
exposure  form  a  fresh  source  for  contamination  of  th( 
adjacent  air.    There  is  evidence  that  the  temperatun 
ifi,  J>V|^of  boiling  water  does  not  destroy  the  virus ;  henct 
Jlj^j/i^tL^  necessity  for  most  careful  disinfection  of  the  inva- 

^  ^         ^  ^^^'^  clothing  by  chemical  agents  as  soon  as  it  leaves 
*'  him.    The  capability  of  infecting  remains  with  the 

corpse  even  for  many  days  after  death.  Such,  in  fact, 
is  the  subtlety  of  the  poison,  that  Sir  Thomas  Watson 
says  of  it :  "there  is  no  contagion  so  strong  and  sure 
as  that  of  smallpox  :  none  that  operates  at  so  great  a 
distance."  And  Mr.  Simon,  observes  that  "it  seizes 
with  very  few  exceptions,  on  all  who  for  the  first  tira* 
come  within  its  range."  This  rangeuis  supposed  to 
be  "  something  under  fifte^n^  yarHs. 

4.  The  atmosphere  of  the  chamber  of  a  person  suf- 
fering from  variola,  though  it  remains  colourless,  ha- 
at  a  certain  stage  of  the  disease  a  peculiar  sickly 
odour — once  experienced,  not  easily  forgotten ;  the 
presence  of  which,  whether  it  is  caused  by,  or  merely 
accompanies,  the  poison  itself,  indicates  the  tainted 
condition  of  the  air.  This  odour  lasts  but  a  few  days, 
and  it  is  highly  doubtful  if  the  keenest  nose  can 
detect  its  conveyance  with  infected  clothing  to  a  dis- 
tance. With  this  temporary  exception,  there  is  un- 
fortunately no  change  perceptible  to  the  unaided 
senses,  to  indicate  the  pollution,  of  the  atmosphere 
through  which  smallpox  poison  is  diffused.  If  only  the 
virus  had  a  coloured  tinge  (purple  or  red,  for  instance), 
or  were  turbid,  like  smoke,  how  very  anxiously  its- 
spread  in  an  epidemic  would  be  watched.  Each  patient 
would  then  be  seen  to  be  surrounded  by  a  globe  of. 
coloured  poison-laden  air,  concentrated  towards  the 
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centre,  fading  away  at  the  circumference  into  tbe 
general  atmosphere,  and  probably,  beyond  a  distance 
of  fifteen  yards,  becoming  ordinarily  too  dilute  to 
affect  people  prejudicially.  When  undisturbed  by 
currents,  the  sphere  would  reach  equally  in  all  direc- 
tions from  the  patient ;  but  with  draughts  it  would  be 
shortened  in  a  direction  contrary  to  the  wind,  and 
elongated  at  the  opposite  side.  An  ordinary  house, 
under  such  circumstances,  containing  a  case  of  small- 

ipox,  would  be  visibly  pervaded  throughout  with  a 

1  purplish  atmosphere,  that  would  be  noticed  streaming 
from  the  open  doorways  and  windows  with  all  out- 

j  going  aerial  currents.  Can  it  be  imagined  how 
eagerly  such  a  place  would  be  shunned?  And  yet, 
with  the  exception  of  the  colour,  such  is  the  exact 
condition  of  things  obtaining  now  in  numberless 
habitations  of  this  metropohs,  the  residents  in  which 
i(in  the  poorer  districts,  at  any  rate)  permit  the  free 
entry  of  their  friends  and  neighbours  for  the  sake  of 

l^ossip  only. 

5.  Of  course  the  difficulty  in  detecting  the  pre- 
sence of  variolous  material  in  the  air  renders  it  often 
impossible  to  decide  where  an  individual  may  have 
Icontracted  the  disease  ;  and  hence  occasionally  a  case 
■may  almost  seem  to  have  originated  in  itself.  But  it 
Es  nearly  certain  that  the  malady  never  now  comes  to 
■any  one  except  it  be  conveyed  from  a  person  pre- 
iviously  ill  of  it.  For  instance,  it  is  never  known  to 
■spring  up  afresh  in  isolated  communities,  enjoying  but 
■•estricted  intercourse  with  the  rest  of  the  world.  In 
Ibhem  its  presence  is  always  the  result  of  introduction 
■from  without,  usually  in  the  persop.  or  clothes  of  a 
■sailor  sent  ashore  with  the  complaint.  Thus,  after 
■the  discovery  of  America,  smallpox,  previously  un- 
:nown  to  that  continent,  was  imported  from  Europe, 
nd  soon  spread  with  such  virulence  that  in  some 
)laces  the  country  was  quite  depopulated, 
i|  6.  How  smallpox,  first  came  about,  whether,  as  is 
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by  some  supposed,  it  originated  with  the  lower 
animals, — for  there  is  a  distemper  resembling  it 
amongst  sheep, — and  was  thence  communicated  to 
man,  or  whether  it  began  in  a  combination  of  physical 
and  chemical  conditions  which  may,  or  may  never, 
recur,— these  are  problems  partly  buried  with  the 
past,  into  which  one  need  not  here  enter.  Unhappily, 
there  is  always  a  sprinkling  of  cases  through  the  ] 
world,  each  of  which  forms  a  centre  for  the  infection 
of  other  folk. 

7.  But  besides  its  conveyance   in   the     air  we  ■ 
breathe,"  Avhen  in  all  probability  it  enters  the  system 
by  the  lining  membrane  of  the  respiratory  tract  in 
the  nose  and  lungs,  smallpox  may  be  communicated  : 
through  the  skin  (inoculation).    The  course  of  the' 
disease  is  then  much  modified, — a  point  to  be  pre- 
sently discussed. 

8.  Now,  let  it  be  supposed  that  some  one  receives 
the  poison  through  the  air,  and  that  the  variolous  pro- 
cess commences  with  him.    The  tedious  and  perilous 
journey  to  be  run  before  his  restoration  to  health  is, 
for  descriptive  purposes,  divisible  into  four  stages,  and 
will  be  somewhat  as  follows.    At  the  outset  comes  an 
interval  during  which  he  may  feel  quite  well,  but  ia 
usually  somewhat  indisposed  ;  this  lasts  eleven  times 
twenty-four  hours  from  the  time  of  infection,  and  is  . 
the  first  stage,  or  period  of  latency  or  incubation 
Thus,  any  one  (see  diagram,  page  27)  poisoned  ou  . 
Thursday,  the  1st  of  the  month,  feels  scarcely  any-  ' 
thing  amiss  with  himself  until  Monday  week,  tlu 
12th.    The  second  stage  then  begins,  and  is  charac--|i 
terized  by  these,  phenomena:  vomiting;  pain  in  the 
back;  drowsiness,  amounting  sometimes  to  complete 
insensibility ;  and,  at  first,  severe  shivering,  to  be  . 
shortly  followed  by  all  the  indications  of  high  fever-  - 1 
ishness.    After  about  forty-eight  hours,  when  the**! 
specific  rash  appears,  the  third  stage  of  his*  illness  J 
beo-ins.    It  is  marked  by  abatement  of  the  feverish;* 
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symptoms,  and  by  the  cropping-out  of  the  eruption 

in  successive  batches.  As  the  severity  of  the  disease 
)rrespoads  closely  with  the  copiousness  of  the  rash, 

a  short  description  is  required  of  the  course  pursued 
I  by  one  of  the  many  eruptive  blotches;  which  may 
I  serve  as  a  type  of  what  takes  place  all  over  the  pa- 

tient's  body. 

9.  First  appears  a  red  pimple,  small  as  a  pin's 
head,  but  which  gradually  enlarges.  Beneath  its 
point  in  about  thirty  to  thirty-six  hours  a  little  colour- 
less transparent  fluid,  called  lymph/'  may  be  seen  ; 
in  medical  language  the  pimple''  has  become  a 
"vesicle."  The  vesicle,  bound  down  and  depressed  at 
'  the  centre  of  its  surface,  and  surrounded  by  an  in- 
flamed patch  of  skin,  simply  increases  in  size  for  four 
or  five  days ;  then,  beneath  and  around  its  base  some 
liquid 5^ellow  material,  ''pus,"  is  visible — the  "  vesicle  " 
has  advanced  to  the  stage  of  pustule."  The  con- 
tents of  the  pustule  are  the  deeper  cell-layers  of  the 
scarf-skin  softened  and  multiplied  by  the  inflammatory 
process;  whilst  the  subjacent  true  skin  becomes  red, 
swollen,  and  painful.  The  patient  now  presents  a 
sadly  disfigured  appearance.  If  the  pustules  are 
numerous,  his  head  and  neck  are  swollen,  his  eyelids 
being  often  quite  closed.  In  seven  or  eight  days 
from  the  commencement  of  the  eruption  the  pustule 
is  at  its  worst ;  the  covering  of  thin  scarf-skin  bursts, 
purulent  lymph  exudes,  and,  drying,  forms  a  crust; 
the  pustule  soon  shrivels,  and  the  inflammation  ceases. 
In  five  to  nine  days  more  the  crust  falls  ofi',  and  a  red 
ulcerated  patch  remains,  which  soon  skins  over.  But 
the  site  continues  visible  for  weeks  as  a  mulberry- 
tinted  stain,  that  gradually  fades  and  eventually 
becomes  the  white  irregular  scar  known  as  the  small- 
pox, pitting  or  mark.  Such  is  the  usual  course  of  one 
pustule ;  and  the  pustules  may  vary  in  number  from 
tens  only  to  thousands,  one-fifth  of  the  whole  number 
being  generally  seated  on  the  face.    When  very  nu- 
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merous,  they  run  one  into  the  other ;  the  inflammation 
and  destruction  of  the  skin  are  proportionately  severe, 
and,  if  recovery  in  such  a  case  ensue,  deep  indeed  are 
the  pits  with  which  the  skin  is  scarred. 

10.  These  consecutive  changes  in  the  eruption  are 
accompanied  by  corresponding  variations  in  the  consti- 
tutional condition  of  the  patient.  When  the  "  vesicles  " 
are  changing  to  ''pustules/'  i.e.  about  the  sixth  day 
of  the  rash,  feverishness,  which  had  ceased,  returns, 
reaches  its  height  about  the  ninth  day,  continues 
severe  during  two  or  three  days  more,  and  then 
slowly  disappears.  This  is  the  fourth  stage,  or  stage 
of  secondary  fever;  the  most  fatal  period  in  smallpox. 
Death  may  result  from  any  one  of  many  complications 
that  are  then  apt  to  occur.  If  the  patient  just  escapes 
the  fatal  termination,  "  the  struggle  is  sharp  and  the 
convalescence  often  long.  In  its  progress  an  enidless 
series  of  abscesses  may  take  place  and  produce  lame- 
ness ;  ulceration  of  the  cornea "  (transparent  front 
portion  of  the  eye)  "  causing  blindness,  or  inflamma- 
tion of  the  ear  causing  deafness,  may  also  ensue; 
while  the  deeply-scarred  face  is  a  lasting  record  of  the 
severity  of  the  disease,  and  of  the  great  danger  the 
patient  has  survived.''^ — [Aitken.) 

11.  But  why  dwell  on  these  sad  details?  Simply 
because  they  are  apt  to  be  forgotten.  People  at  the 
present  day,  seeing  cases  of  smallpox  but  rarely,  are 
liable  to  under-estimate  the  gravity  and  loathsomeness 
of  the  disease,  and  to  neglect  the  means  which  are 
at  hand  for  its  prevention.  However,  one  must  not 
anticipate. 

12.  With  the  foregoing  as  the  description  of  a 
typical  case  of  variola,  it  will  be  readily  perceived  that 
the  invalid  experiences  a  long  train  of  troubles  and 
annoyances,  absolutely  in  his  own  body,  and  con- 
jointly with  other  men,  from  the  restrictions  necessarily 
placed  upon  the  usual  intercourse  between  him  and 
his  friends.     The  latter  and  less  grievance  may  be 
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shortly  dismissed.  He  is  prevented  from  following 
I  any  public  occupation  during  the  illness ;  and,  even 
I  for  many  weeks  after  the  establishment  of  con- 
'  valescence,  when  he  feels  sujfficiently  strong  in  him- 
self to  return  to  his  vocation,  y«t  does  his  blotched 
appearance  render  advisable  further  absence  from  all 
duties  that  require  personal  attendance  upon  any  class 
of  the  community.  Thus,  his  pecuniary  loss  alone  is 
likely  to  be  considerable.  The  house  in  which  he  is 
known  to  be  ill  becomes  shunned,  to  the  detriment 
of  its  business  or  hospitahty;  whilst  the  patient,  and 
(those  who  continue  to  reside  with  him,  find  themselves 
[isolated  from  their  friends,  who  probably  will  not  be 
prevailed  upon  to  revisit  their  abode  until  it  has  been 
thoroughly  disinfected.  These  are,  however,  amongst 
the  lesser  miseries  to  which  the  invalid  is  subjected  : 
.others,  far  more  serious,  he  experiences  bodil3^ 

13.  Let  the  attack  be  as  mild  as  possible,  he  still 
Feels  very  unwell  during  some  days,  is  weakened,  and 
requires  four  or  five  weeks  at  the  least  ere  his  health 
is  re-established.  With  increased  severity  of  the 
disease  comes  augmented  misery  during  its  progress, 
md  a  protracted  convalescence  of  months,  during 
which  some  of  the  many  complications  above  recorded 
— leading  to  permanent  impairment  of  the  eyes,  ears, 
oints,  &c. — are  liable  to  occur.  Life  may  hang 
iremblingly  in  the  balance  for  days,  and  the  invalid 
Bventually  escape  with  it,  but  so  scarred  and  maimed 
that  death  itself  seems  preferable.  Lastly,  the  pro- 
portion of  fatal  cases  is  very  high,  as  all  statistics 
show.* 


*  Macaulay,  in  describing  the  death  of  Queen  Mary,  wife  of 
William  III.,  in  1694,  from  smallpox,  remarks  that  it  "was  then 
bhe  most  terrible  of  all  the  ministers  of  death.  The  havoc  of  the 
jlague  had  been  far  more  rapid  ;  but  the  plague  had  visited  our 
shores  only  once  or  twice  within  living  memory,  and  the  smallpox 
was  always  present,  filling  the  churchyards  with  corpses,  tormenting 
fvith  constant  fears  all  whom  it  had  not  yet  stricken,  leaving  on 
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14.  Papers  of  the  Board  of  Health,  presented  to 
Parliament  in  1857,*  give  the  death-rate  in  more 
than  90,000  well-observed  cases  of  smallpox  since  the 
year  1800  in  different  countries  as  ranging  from  14^ 
in  100  (Carinthia)  to  60  in  100  (Philadelphia);  the 
general  average  being  about  30  per  cent.  At  which 
rate,  to  1  of  every  3  persons  attacked  is  the  disease  fatal. 
Of  9,000  patients  at  the  London  Smallpox  Hospital, 
from  1836  to  1856,  35  per  cent.  died.  Statistics  of 
the  same  institution  for  last  year  show  that  in  1870 
322  persons  were  admitted,  and  that  38  in  every  100 
of  those  were  fatal  cases. f  The  average  mortality  of 
different  years  varies  much.  Generally,  it  is  higher  in 
epidemics  than  at  times  when  smallpox  is  not  very 
prevalent. 

15.  Enough  then  has  surely  been  said  to  justify 
one  in  affirming  that,  in  the  universality  of  its  dif- 
fusion throughout  all  countries,  and  its  prevalence 
in  all  climates ;  in  the  facility  with  which  it  is  com- 
municated in  a  variety  of  ways,  and  for  a  length  of 
time ;  in  the  remarkable  susceptibility  to  the  disease 
under  which  nearly  all  unprotected  persons  labour ; 
in  the  painful  and  loathsome  character  of  the  symp- 


those  whose  lives  it  spared  the  hideous  traces  of  its  power,  turning 
the  babe  into  a  changeling  at  which  the  mother  shuddered,  and 
making  the  eyes  and  cheeks  of  the  betrothed  maiden  objects  of 
horror  to  the  lover." 

*  Would  that  the  eloquent,  comprehensive,  and  convincing 
introduction  to  these  State  Papers,  written  by  Mr.  Simon,  the 
talented  medical  officer  of  the  Privy  Council,  were  printed  in  an 
inexpensive  handy  shape,  and  circulated  through  the  land  !  Its 
statistics  and  arguments  would  assuredly  dissipate  much  of  the 
pernicious  nonsense  which  is  commonly  heard  in  controversies  upon 
the  vaccination  question.  The  blue-book  is  published  by  Messrs. 
Longman  &  Co. 

t  It  must  be  particularly  remarked  that  aU  the  foregoing  obser- 
vations and  statistics  apply  to  cases  of  primary  smallpox  ;  not  to 
those  that  have  previously  suffered  from  the  disease,  nor  to 
vaccinated  cases. 
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toms  which  atteud  it ;  in  the  remarkable  fatality  of 
severe  forms  of  the  disease ;  and  in  the  distressing 
life-long  evils  which  it  so  frequently  entails  on  those 
who  survive  its  attack, — there  is  no  disease  which  can 
be  compared  with  smallpox/^ 

16.  Now,  to  the  relief  of  humanity,  when  suffering 
from  such  a  pitiless  pestilence,  what  can  medicine 
bring  ?  The  answer,  alas  !  cannot  but  disclose  the 
extreme  poverty  of  the  physician^s  resources  against 
the  disease  once  actually  established  and  in  pro- 
gress.* No  man,  as  far  as  is  at  present  known,  can 
then  render  decisive  assistance  to  the  patient.  No 
medicines  materially  check  the  feverishness,  or  infal- 
libly moderate  the  eruption  or  its  resultant  markings. 
The  physician  can  prevent  the  injudicious  harmful 
interference  of  ignorant  sympathizers,  and  can  direct 
the  use  of  various  measures  tending  to  the  comfort 
and  general  well-being  of  the  invalid ;  but,  beyond 
this,  his  influence  is  very  uncertain. 

17.  Despite  these  facts,  however, — melancholy  as 
they  once  were  for  the  human  race — a  brighter  view 
of  the  subject  remains.  Two  points  in  the  history  of 
smallpox  are  yet  unnoticed.  Variola,  in  common 
with  the  other  eruptive  fevers,  scarlatina,  measles, 
&c.,  has  this  characteristic  j  ojie  attack  usually  renders 
the  'patient  incapable  of  undergoing  the  fever-process 
a  second  time,  or,  in  other  words,  "  protects "  him 
from  future  assaults  of  the  same  disorder.  With 
smallpox  this  rule  is  more  constant  than  with  either 
of  the  other  fevers ;  very  rarely,  especially  if  the  first 
attack  be  severe,  does  an  individual  experience  a 
repetition  of  the  disease. 


*  As  will  be  presently  explained  (section  40),  during  the  first 
day  or  two  after  exposure  to  infection,  relief  may  perhaps  be  given 
by  vaccination.  But,  as  the  patient  usually  feels  quite  well  at 
that  time,  and  therefore  sees  not  the  necessity  of  applying  for 
medical  assistance,  he  unconsciously  drifts-ou  defenceless  into 
smallpox. 
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18.  And,  if  a  second  attack  does  happen  to  him, 
it  is  almost  certain  to  be  of  a  mitigated  character  ; 
the  symptoms  are  mild,  and  the  illness  is  much 
sooner  ended.  In  fact,  when  the  eruption  arrives  at 
the  vesicular  stage,  the  disease  generally  progresses 
no  further,  but  begins  to  retrograde.  Complete  in- 
flammation of  the  vesicles  does  not  occur;  but  they 
dry  up  and  never  become  pustules.  Therewith  comes 
but  little  or  no  secondary  fever ;  and  the  patient  may 
quite  recover  in  a  fortnight  or  three  weeks.  It  may 
be  that  he  feels  but  little  unwell,  even  whilst  the 
malady  is  in  progress  ;  and  that  scarcely  any  scars 
subsequently  remain.  This  is  mitigated  smallpox, 
which  will  be  further  alluded  to  (section  38).  Al- 
though most  of  the  cases  of  secondary  variola  are  of 
this  character,  yet  it  must  be  distinctly  understood 
that  all  are  not  thus  mild, 

19.  Inoculation.* — Another  noticeable  feature  of 
variola  is  that  when  the  poison  is  placed  beneath  the 
skin  by  puncture,  the  subsequent  illness  differs  con- 
siderably from  that  following  the  reception  of  the 
poison  through  the  air.  In  other  terms  "inocula- 
tion "  produces  a  greatly  modified  form  of  smallpox. 
By  the  fourth  or  fifth  day  from  the  performance  of 
the  operation,  the  site  of  puncture  is  inflamed,  and 
a  vesicle  filled  with  lymph  commences  to  form  upon 
it.  On  the  seventh  day  the  skin  around  the  vesicle 
becomes  inflamed :  a  red  areola,  as  it  is  called,  is 
produced.  And  now,  general  feverishness  begins; 
that  which  in  natural  smallpox  commences  on  the 
twelfth  day  after  infection,  comes  in  the  inoculated 
variety  on  the  seventh  or  eighth  day.  It  remains  for 
about  forty-eight  hours ;   then  the  general  eruption 


*  Inoculation.  "  Jn,"  upon;  ocuZws,"  an  eye.  The  horti- 
culturist inserts  buds,  as  eyes,  upon  a  stock  ;  as  the  surgeon  used 
to  insert  the  smallpox  into  the  human  subject. 
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appears.  The  pustule  at  the  punctured  spot  is 
already  drying  up  before  the  secondary  pustules  are 
fully  distended.  The  primary  fever  in  inoculated 
variola  is  moderate,  and  as  the  number  of  general 
pustules  averages  less  than  forty,  the  secondary  fever, 
which  is  usually  proportionate  to  the  amount  of  skin- 
implication,  is  equally  diminished  in  intensity,  being 
often  almost  imperceptible;  the  whole  disease,  in 
fact,  when  thus  caused,  is  usualhj  very  mild.  Guesses 
in  number  have  been  hazarded  in  explanation  of 
these  phenomena;  but  a  satisfactory  interpretation 
of  the  facts  is  still  wanting.  Dr.  Tanner  states  that 
"the  reports  of  the  Smallpox  Hospital  for  1797, 
1798,  and  1799,  show  that  among  5,964  cases  of  the 
inoculated  disorder  there  were  only  nine  deaths,  or 
one  in  6(52;  and  this  appears  to  have  been  the 
average  mortality.^^  Here  then  was  apparently  a 
means  by  which  the  ravages  of  smallpox  were 
capable  of  being  kept  within  bounds. 

20.  After  the  introduction  of  the  practice  of  inocu- 
lation into  England  by  Lady  Mary  Wortley  Montagu, 
from  Adrianople,  in  1717,  it  grew  rapidly  in  favour ; 
so  that  by  the  end  of  the  eighteenth  century  it  was 
very  commonly  performed.  But  two  serious  draw- 
backs diminished  its  popularity.  The  operator  could 
not  insure  that  his  patient  would  recover;  though, 
by  choosing  the  virus  from  a  mild  case,  by  introducing 
it  at  one  puncture  only,  and  by  selecting  a  time  for 
the  operation  when  the  individual  was  in  the  best  of 
health,  the  risk  could  be  reduced  to  a  minimum. 
Secondly,  the  person  inoculated  formed  a  centre  for 
the  infection  of  others,  and,  although  he  himself  had 
the  disease  most  mildly,  yet  he  might  propagate  a 
fatal  variety  of  smallpox.  There  seems  certainly  to 
have  been  less  likelihood  of  the  spread  of  infection 
from  an  inoculated  case  than  from  a  person  suffering 
from  natural  smallpox ;  still  the  risk  run  by  the 
community  was  considerable.    In  Mr.  Marson's  words. 
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"  althougli  the  practice  was  of  great  advantage  to 
individuals^  it  was  very  destructive  to  the  public  at 
large,  and  the  general  mortality  from  smallpox  was 
thereby  greatly  increased/^  For  these  among  other 
reasons,  inoculation,  in  1840,  was  made  illegal  in 
England,  and  punishable  by  a  month's  imprison- 
ment. 

21.  Vaccination.*—- A  disease  of  the  milch -cow, 
characterized,  by  some  feverishness,  and  an  eruption 
on  the  skin  resembling  that  of  smallpox  in  man,  came, 
in  1768,  under  the  notice  of  Edward  Jenner,  a  sur- 
geon's apprentice  in  Grloucestershire.  It  was  known 
that  the  malady  (cowpox,  as  it  was  termed)  was  com- 
municable from  the  cow  to  man,  and  from  man  back 
again  to  the  cow ;  and  there  was  a  popular  opinion 
in  the  dairy  districts  that  persons  who  had  once  suf- 
fered from  the  disease  were  afterwards  incapable  of 
undergoing  smallpox.  At  the  investigation  of  this 
opinion  Jenner  patiently  laboured,  and  gave  to  the 
world  in  1798  a  pamphlet  containing  the  report  of 
23  carefully -observ^ed  cases  of  people  who,  in  his  own 
knowledge  had  suffered  from  cowpox  ( Vaccinia)  and 
afterwards  seemed  proof  against  smallpox.  This 
modest  production,  of  seventy-five  pages  only,  which 
was  to  win  for  its  author  the  immortal  fame  of  being 
one  of  the  greatest  benefactors  to  mankind,  contained 
the  gist  of  all  that  has  since  appeared  upon  the  sub- 
ject of  vaccination. 

22.  Having  satisfied  himself  of  the  fact  that  those 
who  contracted  vaccinia  in  the  dairies  from  the  ani- 
mals could  not  be  subsequently  inoculated  with  variola, 
Jenner  next  transferred  the  cowpox  lymph  from  childto 
child  ;  he  found  that  the  disease  in  the  last  of  a  series 
of  five  children  so  affected  differed  apparently  in  no 
essential  respects  from  the  cowpox  of  the  first,  and 


*  "  Facca,"  a  cow. 
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that  all  five  were  equally  protected  against  smallpox. 
He  then  conceived  the  brilliant  idea  that  vaccinia 
might  be  transferred  indefinitely  from  man  to  man, 
by  the  hand  of  the  surgeon,  that  the  whole  human 
race  might  by  thia  simple  means  gain  immunity  from 
the  most  fatal  pestilence  then  raging,  and  smallpox 
be  in  time  suppressed.  And  seventy- three  years  have 
but  tended  to  confirm  in  almost  all  points  the  truth 
of  the  doctrines  which  Jenner  enunciated. 

23.  At  a  certain  stage  of  the  eruption  in  the  cow 
a  few  drops  of  lymph  can  be  obtained  from  the  vesi- 
cles ;  and  if  this  lymph  be  placed  in  contact  with  a 
fresh  scratch  in  the  skin  of  a  human  being,  there  is 
produced  in  that  individual  the  same  disease  as 
existed  in  the  animal — cowpbx  or  vaccinia.  The  most 
noticeable  feature  of  the  induced  disease  is  the  skin 
affection  at  the  site  of  puncture,  which  pursues 
a  course  almost  identical  with  that  of  the  small- 
pox eruption.*  Each  punctured  spot,  on  the  arm  of 
an  infant,  for  example,  becomes  on  the  third  day  a 
little  elevated  (is  a  pim.'plc)  ;  by  the  fifth  day  the 
elevation  contains  some  clear  lymph,  which  increases 
daily,  and  gradually  becomes  opaque.  The  centre  of 
the  vesicle  is  on  the  eighth  day  markedly  depressed ; 
and  the  ring  of  skin  around  and  beneath  it  is  in- 
flamed, forming  the  ''  areola."  After  the  tenth  day 
the  redness  and  swelling  subside,  the  vesicle  usually 
having  just  previously  burst  and  discharged.  The 
remaining  lymph,  turbid,  and  mixed  with  inflamma- 
tory products  (the  pustular  stage),  dries  up,  forming 
a  blackish,  circular  crust,  that  falls  oS"  about  the  twen- 
tieth day.  A  permanent,  circular,  pitted  scar  remains, 
the  result  of  the  destruction  of  skin  which  has  oc- 
curred, and  which  may  be  accepted  as  an  indication 
that  the  whole  body  has  been  affected  by  the  vaccine 


*  The  resemblance  wUl  be  apparent  if  the  description  of  the 
latter,  already  given,  at  section  9,  be  reverted  to. 
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process.  From  about  the  sixth  day  to  the  tenth  or 
eleventh,  the  child  has  a  little  pain  in  the  arm  and 
adjoining  armpit  (in  which  are  situate  certain  glands 
that  now  manifest  a  slight  temporary  inflammation 
because  they  are  nourished  by  fluid  coming  to  them 
from  the  inflamed  arm) ;  he  is  also  a  little  feverish, 
has  headache,  some  shivering,  loss  of  appetite,  &c., 
proofs  that  the  vaccination  is  influencing  his  consti- 
tution;  and  he  commonly  has  a  general  faint  eruption 
for  a  few  days.  Such  should  be  the  progress  when 
the  operation  is  for  the  first  time  performed ;  it  being 
laid  down  as  a  dogma  by  an  eminent  authority,  Dr. 
Seaton,  that  "  a  vaccination  presenting  any  deviation 
from  the  perfect  character  of  the  vesicle,  and  the 
regular  development  of  the  areola,  is  not  to  be  relied 
on  as  protective  against  smallpox.'^ 

24.  It  will  be  noted  that,  although  vaccinia  bears  a 
general  resemblance  to  smallpox,  yet  are  the  diflerences 
equally  marked ;  so  that  in  the  popular  mind  they  are 
considered  perfectly  distinct  affections.  In  cowpox 
there  is  usually  nothing  comparable  to  the  general 
eruption  of  variola,  nor  is  the  constitutional  disturb- 
ance produced  by  any  means  so  severe  as  in  natural 
smallpox  ;  and  whilst  the  latter  is  certainly  one  of  the 
most  infectious  maladies  known,  it  was  never  heard 
that  vaccinia  could  be  caught  through  the  air.  In  this 
last  characteristic  lies  its  grand  distinguishing  feature, 
the  property  for  which  it  is  universally  preferred  to 
variolar  inoculation.  In  this  respect,  too,  vaccinia  re- 
sembles all  the  other  human  diseases  known  to  be 
derived  from  the  lower  animals,  as  hydrophobia, 
glanders,  &c.  They  are  all  propagated  by  contact, 
and  not  by  atmospheric  diffusion.  On  the  otber  hand, 
the  highly  infectious  character  of  smallpox  certainly 
raises  the  presumption  that  it  (contrary  to  the  opinion 
of  many  eminent  authorities)  did  not  so  originate. 

25.  the  results  of  re-vaccination  are  much  less  uni- 
form.   Firstly,  no  action  may  show  itself  at  the  site  of 


J5 

puncture;  this  occui's  in  about  five  per  cent,  of  re- 
vaccinations  performed  by  careful  operators.  And 
if  even  these  cases  be  again  vaccinated  by  the  same 
gentlemen  with  other  lymph,  or  by  other  operators, 
some  will  probably  be  found  to  take  "  ;  a  proof  that 
the  impediment  resided  in  the  operator  or  his  lymph. 
In  a  second  class  of  re-vaccinations  the  effect  is  a 
pointed  vesicle  (instead  of  the  vesicle  with  depressed 
centre),  the  contents  of  which  are  drying  as  early  as 
the  fifth  day,  with  but  little  inflammatory  areola  or 
constitutional  disturbance.  In  40  per  cent,  the  result 
is  a  good  "  take,^"*  which  runs  its  various  stages  as  in 
jDrimary  vaccination,  except  that  its  course  is  usually 
accelerated,  so  that  the  height  of  the  inflammation 
may  be  reached  by  the  sixth  day,  seventy-two  hours 
earlier  than  with  primary  vaccination.  The  constitu- 
tional symptoms  of  re-vaccination,  vary  also  as  much 
as  the  local.  They  may  be  scarcely  noticeable  at  all ; 
or,  the  person  may  be  a  little  ,  feverish  and  upset  for 
three  or  four  days,  as  in  primary  vaccination.  Usually, 
the  more  nearly  perfect  is  the  vaccination  the  greater 
is  the  amount  of  constitutional  disturbance. 

26.  Fortunately,  the  vaccine  poison  inserted  into 
the  arm  is,  as  in  the  similar  case  of  smallpox,  im- 
mensely multiplied  in  the  general  system  ;  the  increase 
being  most  visible,  however,  at  the  site  of  operation. 
At  about  the  end  of  a  week  the  vesicle  resulting  from 
each  puncture  is  filled  with  lymph,  in  which  float 
transparent  particles  of  microscopical  minuteness,  and 
it  is  soon  burst  by  its  own  contents.  Frequently,  from 
one  "  good  arm  as  many  as  twenty  children  or  adults 
may  be  vaccinated.  Did  not  such  local,  visible,  and 
easily  accessible  increase  of  the  virus  take  place  in 
Tnan,  recurrence  must  be  had,  for  each  vaccination,  to 
the  cow  itself;  whole  tribes  of  people  (where  cowpox 
is  uncommon)  would  be  unable  to  avail  themselves  of 
Jenner^s  discovery,  and  smallpox  would  still  be  ram- 
pant.   As  it  is,  no  station  is  so  remote  that  vaccine 
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virus,  properly  preserved,  cannot  be  procured  from 
another  quarter. 

27.  Vaccine  poison  does  not  appear  to  suffer  dete- 
rioration by  its  transmission  through  generations  of 
human  beings,  if  care  is  exercised  to  take  it  at  the 
proper  time,  and  to  use  it  whilst  fresh.  (See  also 
section  69.)  When,  however,  ingrafted  upon  man 
direct  from  the  cow,  the  disease  is  not  in  the  first  few 
of  the  series  so  uniform  in  its  progress  as  it  subse- 
quently becomes,  when  it  is  acclimatized,  as  it  were,  to 
its  new  situation.  Other  serious  objections  to  the  use 
of  lymph  direct  from  the  cow  will  be  more  conveni- 
ently noticed  hereafter  (section  90). 

28.  Lymph  for  vaccination  should  always  be  taken 
fi-om  the  vesicle  of  a  'primary  vaccination,  not  later 
than  the  eiglitli  day ;  i.e.  the  day  week  after  the  vacci- 
nation. The  vesicle  of  re-vaccination  beiug  usually 
modified,  it  is  natural  to  suppose  that  the  contained 
lymph  is  modified  and  liable  to  impart,  not  true  cow- 
pox,  but  a  modified  disease.  And  if  the  lymph  is  taken 
l)efore  the  eighth  day,  only  a  little  can  be  obtained, 
though  that  on  the  seventh  day  is,  at  any  rate,  equally 
efficacious  as  eighth-day  lymph.  After  the  eighth  day, 
when  the  areola  has  formed,  and  the  lymph  is  mixed 
with  other  products  of  inflammation,  if  it  (the  lymph) 
is  then  used,  it  is  apt  to  produce  more  than  the 
ordinary  infl^ammation  in  the  arm  vaccinated  with  it, 
and  does  not  give  so  good  a  vaccine  vesicle. 

29.  Where  possible,  lymph  should  be  used  direct 
from  arm  to  arm.  When  this  practice  cannot  be  fol- 
lowed, it  may  be  kept  stored  in  hermetically-sealed 
capillary  tubes  for  months  without  its  undergoing  any 
loss  of  virtue.  If  it  is  to  be  used  within  two  or  three 
days,  lymph  may  be  collected  on  ivory  points  or  be- 
tween "little  squares  of  glass,  in  which  situations  it 
necessarily  dries  by  evaporation.  The  results  of  primary 
or  secondary  vaccination  effected  with  such  dried 
lymph  are  as  satisfactory  as  when  the  operation  is  per- 
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formed  with  liquid  virus,  provided  the  operator  be 
sure  to  dissolve  the  dry  material  in  the  drop  of  blood 
that  oozes  from  the  puncture,  and  cause  it  so  dissolved 
to  come  in  contact  with,  and  actually  poison,  the 
wound  in  the  skin. 

30.  Another  mode  of  vaccination  has  been  lately 
recommended  by  Mr.  Ellis.  Three  or  four  pieces  of 
blistering  substance,  each  as  large  as  a  pin^s  head, 
are  held  by  plaster  in  contact  with  the  skin  for  a 
whole  night.  In  the  morning  three  small  blisters  have 
arisen.  Into  each  of  these  an  ivory  "  point,^'  coated 
with  fresh  lymph,  is  thrust,  and  there  held  for  a 
minute  or  so.  The  lymph  is  dissolved  off,  and  the 
abraded  spot  thus  poisoned  takes "  thoroughly. 
But  as  two  visits  to  the  surgeon  are  required  to  com- 
plete the  operation,  this,  the  "  vesicatory,^^  plan  is  not 
hkely  to  become  popular.  It  may  be  added  that  the 
experience  of  its  originator  is  altogether  favourable ; 
but  further  trial  must  precede  the  final  verdict  of  the 
profession. 

31.  Hitherto,  separate  mention  has  been  made  of 
natural  and  inoculated  smallpox  on  the  one  hand,  and 
of  vaccination  and  re- vaccination  on  the  other;  it 
remains  to  speak  of  the  relationship  existing  between 
them.  Jenner,  as  the  result  of  his  investigations, 
concluded  that  the  smallpox  of  man  and  the  true 
vaccine  disorder  of  the  cow  *  are  one  and  the  same 
disease  ;  for  which  reason  he  named  the  latter  "  Va- 
riolcB  Vaccinoi" — cow  smallpox.f    Experiments,  since 


*  The  cow  is  affected  with  other  pustular  eruptions  somewhat 
similar  to  "  Variolas  Vaccinae,"  which,  for  vaccinal  purposes,  must 
be  most  carefully  distinguished. 

t  Another  topic,  which,  however,  more  closely  concerns  the 
theory  than  the  practice  of  vaccination,  requires  some  mention . 
Jenner  thought  the  disease  of  the  hor.se,  called  ''grease,'"  wtis  due 
to  the  same  poison  as  smallpox  and  cowpox.  He  traced  the  trans- 
ference of  "  grease  "  by  the  hands  of  stable-men  tending  horses 
affected  with  it  to  cows,  which  those  same  men  milked,  with  the 
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his  day,  have  been  conducted  with  great  care,  in 
different  parts  of  the  world,  to  determine  this  point 
— with  these  results  :  It  is  found  very  difficult  to 
inoculate  cows  with  the  virus  of  human  smallpox  suc- 
cessfully, and  numerous  are  the  failures  recorded. 
But  when  success  attends  the  operation,  there  is  pro- 
duced upon  the  cow,  not  smallpox,  but  the  true  vaccine 
disease,  which  although  contagious  is  not  infectious, 
and  which  has  markedly  local  rather  that  constitu- 
tion signs  and  symptoms,  from  the  vesicles  of  which 
other  cows  may  be  successfully  vaccinated.  And  if 
the  virus  be  ingrafted  back  again  upon  an  unvac- 
cinated  and  unvariolated  person,  the  disease  conveyed 
is  vaccination,  not  smallpox.  A  cow  once  vaccinated 
cannot,  in  general,  be  again  successfully  inoculated 
with  smallpox  or  vaccine  virus ;  and,  in  broad  terms, 
a  human  being  once  thoroughly  vaccinated,  or  having 


result  that  *'  variolse  vaccinae"  was  caused  in  the  cows,  and  that  it 
soon  afterwards  appeared  on  the  hands  of  the  milkers.  He  found 
that  the  men  were  subsequently  incapable  of  taking  smallpox.  It 
has  been  further  shown  that  the  inoculation  of  "  grease "  lymph 
produces  upon  human  beings  vesicles  that  cannot  be  distinguished 
from  vaccine  vesicles,  and  that  it  affords  a  like  immunity  from 
variola.  Whether  "  grease  "  or  cowpox  ever  now  originates  spon- 
taneously in  the  quadrupeds  it  affects  is  perhaps  a  question  ;  and 
how  "  grease  "  spreads  from  horse  to  horse,  whether  through  the 
air,  as  does  human  smallpox,  or  by  contact  only,  as  does  human 
vaccinia,  the  author  cannot  learn.  Cowpox,  according  to  Mr. 
Ceely's  observations,  is — usually  at  any  rate— the  result  of  trans- 
ference of  virus  upon  the  milkers'  hands  from  diseased  cows  to 
healthy  ones ;  in  which  respect  it  certainly  resembles  human 
vaccinia  rather  than  smallpox.  At  present_  all  vaccine  lymph, 
Avhen  required  from  the  lower  animals,  is  obtained  from  the  cow  ; 
so  that  one  may  here  dismiss  from  further  discussion  the  subject 
of  "  grease,"  merely  remembering  it  as  another  source  of  "  varioLe 
vaccinae  "  for  the  cow,  if  ever,  a  most  improbable  occurrence,  failure 
in  the  supply  of  vaccinal  lymph  were  to  come  to  pass.  A  prac- 
tical comforting  reflection  for  mankind,  a)uidst  all  this  change  and 
communication  of  disease  from  one  to  the  other  animal,  is  that 
smallpox,  at  any  rate,  is  not  known  in  the  present  day  to  come 
to  man  from  any  other  creature  than  one  of  his  own  species. 
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undergone  smallpox,  cannot  be  again  made  tlie  sub- 
ject of  either  disease.  Each  malady  is  protective  of 
the  other.  Facts,  therefore,  would  appear  to  warrant 
the  conclusion  that  cowpox  is  not  smallpox,  hut  a 
rnodified  form  of  that  disease,  the  tioo  being  seemingly 
dependent  upon  varieties  of  the  selfsame  poison.  Nor 
need  this  much  surprise  any  one  who  is  conversant 
with  the  allotropic  conditions  under  which  elementary 
and  compound  forms  of  matter  exist.  Of  the  two 
kinds  of  variolous  disease  one  only  seems  to  be  capable 
of  existing  in  the  cow.  That  form — vaccinia — can  be 
easily  inoculated  upon  the  animal  when  vaccine  lymph 
is  inserted  into  the  punctures  ;  whereas  the  operation 
is  acknowledgedly  difficult  when  the  virus  of  small- 
pox is  used  for  the  same  purpose.  In  the  former  case, 
multiplication  of  the  implanted  poison  seems  only  to 
be  required ;  in  the  latter,  there  must  be  modification 
and  multiplication.  In  man,  on  the  contrary,  both 
forms  of  the  poison  are  capable  of  reproduction  ;  and 
that  variety  which  alone  exists  in  the  cow  is  the  form 
always  propagated  from  that  animal  to  the  human 
species.  Happily,  no  instance  is  known  in  man  of  the 
one  kind  of  the  disease  passing  into  the  other.  The 
only  occasion  of  such  a  change  is  when  smallpox  is 
effectually  inoculated  upon  the  cow ;  then  variola  be- 
comes vaccinia. 

32.  It  is  now  necessary  to  determine  the  exact 
amount  of  protection  aS'orded  by  vaccination  against 
variola.  First,  it  will  be  well  to  compare  the  death- 
rates  from  smallpox  of  entire  populations  before  and 
after  the  general  introduction  of  vaccination  (about  the 
year  1 800) .  For  this  purpose  the  statistics  in  the  papers 
presented  to  Parliament  in  1857  are  the  most  com- 
pendious and  reliable.  From  them  it  would  appear 
that  in  Sweden  (in  which  country  the  death-rate  ha.s 
been  very  accurately  kept  for  a  century  past),  from 
1774  to  1801,  the  average  annual  death-rate  by  small- 
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pox  per  million  of  living  population  was  2,050;  from 
1810  to  1850,  the  average  was  158  only.  From  1777 
to  1806  in  Bohemia,  Moravia,  and  Austrian  Silesia 
4,000  perished  annually  of  this  scourge,  where  the 
deaths  have  been  since  (1807  to  1850)  reduced  to  200. 
In  Copenhagen,  from  1751  to  1800,  the  smallpox 
death-rate  was  3,128;  from  1801  to  1850  it  was  only 
286.  And  in  Berlin,  where  the  average  from  1781  to 
1805  was  3,422,  from  1810  to  1850  it  reached  to  176 
only.  The  fatality  of  smallpox  in  Copenhagen  is  but 
an  eleventh  of  what  it  was  ;  in  Sweden  little  over  a 
thirteenth;  in  Berlin  and  in  large  parts  of  Austria 
but  a  twentieth;  in  Westphalia  but  a  twenty-fifth. 
In  the  last-named  instance,  there  now  die  of  smallpox 
but  four  persons,  where  formerly  there  died  a 
hundred."  ^  In  London  during  the  eighteenth 
century  the  death-rate  from  smallpox  is  considered 
to  have  generally  ranged  from  3,000  to  5,000  pe 
million  living ;  whilst  from  1846  to  1855  it  was  340. 
And  it  must  be  remembered  that  these  improved  pro- 
portions occurred  in  communities  but  partially  vac- 
cinated. When,  as  is  the  case  with  recruits  upo 
entrance  into  the  army  or  navy,  all  the  population  i 
officially  inspected  and  vaccinated,  unless  marked 
with  smallpox,  a  further  reduction  of  mortality  to 
about  the  fourth  of  the  above-cited  London  rate 
occurs.  This  statement,  however,  is  not  quite  devoid 
of  a  fallacy ;  for  variola  is  most  fatal  at  the  two  ends 
of  life,  and  individuals  of  those  ages  are  not  found  in 
the  army  and  navy. 

33.  The  first  and  most  manifest  result,  then,  o 
general  vaccination  is  the  diminution  of  mortality 
from  smallpox.  Whereupon  the  obvious  query  arises, 
how  comes  this  ?  Is  it  because  less  people  are 
attacked?  or,  do  those  attacked  suflfer  less  severely? 
Unfortunately,  the  registration  of  sickness  that  does 
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not  end  in  death  is  not  by  law  compulsory,  so  that 
accurate  statistics  with  which  to  meet  the  former 
query  are  wanting;  but  the  consideration  of  the 
second  question  will  afford  grounds  for  an  approximate 
reply  to  the  first.  And  here  one  must  again  quote  from 
Mr.  Simon's  report.  The  three  sets  of  figures,  which, 
being  the  highest  on  the  list,  probably  contain  the 
least  fallacy,  are  as  follows  : — In  France,  from  1816  to 
1841,  of  16,897  cases  of  variola,  16^  per  cent,  of  the 
unprotected,  1  per  cent,  only  of  the  vaccinated,  died. 
In  Bohemia,  1835  to  1855,  the  death-rates  were 
respectively  29f  and  5^  per  cent,  in  a  total  of  15,640 
cases;  whilst  at  Milan,  1830  to  1851,  of  10,240 
observed  cases,  38^  per  cent,  of  the  unprotected  died, 
but  ouly  7|  per  cent,  of  the  vaccinated.  At  the 
London  Smallpox  Hospital,  from  1836  to  1856,  in 
9,000  cases,  the  averages  of  deaths. were  35  and  7  per 
cent,  in  the  two  divisions  respectively.  Last  year, 
1870,  1,284  cases  were  admitted  to  the  same  institu- 
tion, 322  unvaccinated,  and  962  vaccinated  ;  of  the 
former,  124,  that  is  38*5  per  cent.,  died  ;  but  of  the 
latter,  76  only,  7*9  per  cent,  were  fatal  cases.  Thus 
all  statistics  coincide-  in  showing  that  smallpox  after 
vaccination  is  a  much  less  fatal  disease  than  is  natural 
unmodified  variola  (see  also  section  38).  In  round 
terms,  30  per  cent,  of  unprotected  cases,  3  to  7  per 
cent,  of  vaccinated  cases,  are  fatal.  And  one  may 
hope,  as  years  roll  by,  to  find  even  this  proportion  of 
deaths  much  diminished,  as  the  vaccination  inspectors 
lately  appointed  will  see  that  the  population  is  pro- 
perly protected. 

34.  Now,  for  the  former  question,  the  comparative 
frequency  of  smallpox  before  and  since  the  intro- 
duction of  vaccination.  It  is  a  matter  of  common 
notoriety  that  persons  thoroughly  vaccinated  rarely 
contract  variola,  so  that  if,  at  the  beginning  of  an  out- 
break of  the  malady,  all  persons  liable  to  be  attacked 
are  vaccinated,  the  plague  is  soon  stayed ;  and  it  was 
formerly  a  matter  of  fact  that  persons,  unless  inocu- 
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lated,  rarely  passed  the  age  of  forty  without  having 
natural  smallpox.  Some  statistics  bearing  on  this 
point,  published  by  Mr.  Cross,  are  quoted  by  Mr. 
Simon.  During  a  severe  epidemic  of  smallpox  which 
prevailed  at  Norwich  in  1819_,  Mr.  Cross  "  observed 
112  families,  in  all  of  which  there  were  cases  of  the 
disease;  and  the  annexed  table,"  which  speaks  for 
itself,  shows  the  result. 


Number. 

Cases  of 
Small  j)ox. 

Deaths  by 
Smallpox, 

Total  number  of  persons  ] 



in   the   112    infected  > 

603 

202 

46 

1.  Protected  by  previous  ) 

2.  Protected  by  vaccination 

297 

91 
215 

2 

200 

46 

35.  Certain  observations  by  Dr.  Seaton  confirm 
this  table.  During  the  epidemic  of  smallpox  in 
London,  in  1863,  he  and  Dr.  Buchanan  examined 
"  upwards  of  50,000  children  in  various  national  and 
parochial  schools,  workhouses,  &c.  Some  of  them 
had  never  been  vaccinated ;  the  large  majority  had 
been  vaccinated  in  various  manners  and  degrees.  Of 
every  1,000  children  without  any  mark  of  vaccination, 
no  fewer  than  360  were  found  to  have  scars  of  small- 
pox; while,  of  every  1,000  children  who  had  evidence 
of  vaccination,  only  1'78  had  any  such  traces.  But 
this  statement  is  far  from  expressing  the  whole  dif- 
ference ;  for  the  vaccinated,  and  particularly  the  well 


*  "  Mr.  Cross  mentions  that  he  met  with  several  who  were  sup- 
posed to  have  had  smallpox  formerly,  yet  notwithstanding  took  it 
on  this  occasion  ;  but  he  does  not  state  whether  buch  cases  are 
included  in  the  above  summary." 
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vaccinated,  were  for  the  most  part  very  lightly  marked, 
the  cases  being  quite  exceptional  in  which  there  was 
anything  approaching  to  disfigurement;  but  of  the 
unvaccinated  a  very  large  proportion  were  seriously 
marked  and  disfigured.  Many  of  them  were  really 
hideous  to  look  at,  and  in  several  the  smallpox  had 
left  permanent  blindness  or  deafness." 

3(5.  But  a  tolerably  correct  comparison  of  the  frequency 
of  smallpox  before  and  since  the  general  introduction 
of  vaccination  may  be  arrived  at  by  another  method. 
The  patients  admitted  to  the  Smallpox  Hospital  during 
eight  years  (1844  to  1851)  were  3,418 ;  of  whom 
2,071  were  vaccinated,  1,347  unvaccinated.  Last 
year  the  total  number  treated  at  the  same  institution 
was  1,284;  of  whom  962  were  vaccinated,  322  not  so. 
At  the  Hampstead  Hospital,  of  800  cases  admitted 
from  December  1st,  1870,  to  February  18th,  1871, 
691  were  post-vaccinal,  209  unvaccinated.  These 
three  sums  present  a  total  of  5,502  cases,  65*8  per 
cent,  vaccinated,  and  34*2  per  cent,  unvaccinated ;  in 
round  terms,  about  two  vaccinated  to  one  unvacci- 
nated. And  this  is  probably  the  proportion  in  which, 
at  the  present  day,  the  two  classes  of  cases  occur 
in  the  general  community.  But,  if  the  figures  most 
unfavourable  to  the  case  are  taken,  it  appears  that 
at  no  institution  are  there  found  as  manv  as  three 
vaccmated  to  one  unvaccinated  among  the  smallpox 
patients.  Yet  even  these  extreme  proportions  may 
be  allowed  to  stand  here.  Now,  in  the  eighteenth 
century,  at  least  3,000  per  1,000,000  living  of  the 
population  are  calculated  to  have  died  yearly  of  small- 
pox ;  and,  as  the  death-rate  was  at  least  twenty-five 
per  cent,  (one  in  four)  of  the  persons  attacked,  the 
numbers  ill  in  one  year  with  natural  variola  (neglect- 
ing for  the  present  the  inoculated  cases)  were  on  the 
average  (3,000x4)  12,000  in  every  1,000,000  of  the 
population.  Of  late  years,  300  per  1,000,000  living 
18  rather  above  the  annual  average  of  deaths  from 
smallpox;  deaths  which  must  be  distributed  among 
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tlie  classes  of  vaccinated  and  un vaccinated.  The 
proportion  of  deaths  amongst  the  former  is  ordinarily 
five  per  cent.;  amongst  the  latter,  twenty-five  per 
cent.  Also  of  every  100  persons  now  attacked,  pro- 
bably (as  above  allowed)  seventy-five  are  vaccinated, 
and  twenty-five  unvaccinated.  A  computation  from 
these  figures  will  show  that  300  deaths  represent 
3,000  persons  attacked  with  smallpox,  2,100  vac- 
cinated and  750  unvaccinated.  Of  2,100  vaccinated 
lis  (five  per  cent.)  die;  of  750  unvaccinated  187 
(twenty-five  per  cent.)  are  fatal  cases.  The  totals 
represent  3,000  cases  and  300  deaths.  Hence,  it  may 
be  roughly  computed  that  there  are  now,  at  the  mod, 
3,000  cases  of  smallpox,  where  formerly  12,000,  at  the 
least,  sufiered.  Besides,  to  these  latter  were  added, 
at  the  end  of  the  last  century,  the  cases  of  inoculated 
variola  (thousands  in  number)  themselves  lightly 
afiected,  but  forming  foci  for  the  spread  of  the  natural 
disease. 

37.  It  further  appears  that  thorough  vaccination 
protects  "  neither  more  nor  less  from  smallpox  than 
does  a  "  previous  attack  "  of  smallpox  itself.  Could 
more  than  this  be  reasonably  expected  ?  Statistics  are 
wanting  in  this  country  to  declare  the  exact  propor- 
tion of  the  population  which  has  been  vaccinated  on 
the  one  hand  and  variolated  on  the  other.  The  great 
majority  certainly  belongs  to  the  former  class  ;  hence 
the  reason  why  patients,  nominally  vaccinated,  and 
admitted  into  hospitals  whilst  suffering  from  smallpox, 
are  so  many  more  than  the  patients  found  in  the  same 
institutions  who  are  stated  to  have  had  a  former 
attack  of  variola.  There  are,  however,  as  regards  one 
limited  class  of  the  population,  some  very  precise  facts. 
"  The  records  of  the  Royal  Military  Asylum  at  Chelsea 
show  that  of  5,774  boys  admitted  into  that  institution 
in  the  course  of  the  forty-eight  years  ending  December, 
1851,  of  whom  1,960  had,  on  admission,  marks  of 
smallpox,  and  3,824  either  had  marks  of  vaccination. 
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or  were,  on  admission,  vaccinated,  6-15  per  1,000  of 
the  former,  and  7-06  per  1,000  of  the  latter  con- 
tracted smallpox  subsequently  during  their  residence 
in  the  asylum.''  [Seaton.)  An  inquiry  conducted  by 
the  Epidemiological  Society  some  years  since,  showed 
that  3-5  per  cent,  of  57  medical  men  possessing  three 
or  more  good  vaccine  cicatrices  had  contracted  small- 
pox ;  whilst  3*6  per  cent,  of  86  who  had  had  smallpox 
suffered  a  second  time  from  the  disease. 

38.  But  vaccination,  if  it  does  not  always  thoroughly 
protect  from  smallpox,  is  yet  found  to  mitigate  greatly 
the  severity  of  the  disease  in  those  so  unfortunate  as 
to  contract  it.  The  experience  of  every  physician,  in 
every  epidemic,  furnishes  conclusive  evidence  of  the 
truth  of  this  position.  These  loost-vaccinai  cases  fonn 
the  large  majoriti/  of  instances  of  mitigated  smallpox, 
the  mildness  of  which  has  been  already  (section  18) 
contrasted  with  the  severity  of  the  natural  disease. 
For  such  patients  vaccination  may  be  likened  to  a 
waterproof  coat  in  a  storm ;  it  has  not  prevented 
smallpox,  but  has  warded  off  the  more  serious  effects 
of  all  kinds.  The  percentage  of  deaths  in  cases  at- 
tacked is  much  lessened;  the  average  duration  of 
illness  in  those  who  recover  is  shortened  from  about 
thirty-five  to  twenty-four  days ;  and  injuries  of  all 
kinds  which  the  disease  inflicts  are  diminished  in 
number  and  severity.  Thus,  post-variolar  blindness 
and  deafness  have  become  rarities;  and  it  is  not  the 
least  of  the  merits  of  vaccination  that  faces  pitted 
with  smallpox  no  longer  meet  one  at  every  turn. 
And  here  steps  in  a  curious  fact  :  the  vaccinated  of 
the  same  age  are  found  to  be  protected  from,  smallpox 
precisely  in  the  proportion  in  which  the  number  and 
quality  of  the  cicatrices  upon  their  arms  show  them  to 
have  been  thoroughly  vaccinated.  This  is  well  brought 
out  in  the  following  statistics  (none  the  less  striking 
because  oft-quoted)  of  6,000  cases  observed  at  the 
Smallpox  Hospital  during  twenty-five  years  : — 
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Cases  of  Smallpox  classified  according  to  the 
vaccination  marks  or  cicatrices  borne  by 
each  patient  respectively. 

Number  of  deaths 
per  cent,  in  each 
class  respectively. 

37- 

'  II.  Stated  to  have  been  vaccinated,  ) 
but  having  NO  cicatrix  , , ,  ( 

23-57 

6,000  Cases. 

III.  Vaccinated  : — 

{a.)  Having  ONE  vaccine  cica-  ) 

trix   j 

(b.)  Having  TWO  vaccine  ci-  ) 

( c.)  Having  THREE  vaccine  ) 

{d.)  Having  FOUR  or  MORE  ) 

7-73 
4-70 
1-95 

0-55 

IV.  Having  previously  had  smallpox. . . 

19- 

The  general  mortality  at  the  same  hospital  of  the 
unvaccinated,  and  of  those  who  have  previously  had 
smallpox,  is  added,  that  the  contrast  may  be  the 
more  striking.  But  besides  the  number,  the  quahty 
of  the  cicatrices  greatly  influences  the  result.  Thus, 
in  the  above  table,  among  cases  (class  a)  in  which 
the  one  cicatrix  was  loell  marked,  the  death-rate  per 
cent,  was  3-83 ;  among  cases  in  which  it  was  hadhj 
marked  the  death-rate  was  11 '91.  Among  cases 
(class  h)  in  which  the  two  cicatrices  were  well  marked 
the  death-rate  was  2-82  ;  among  cases  in  which  they 
were  ladly  marked  it  was  8-34.  It  is,  therefore,  not 
only  necessary  for  a  person  to  have  been  vaccinated,  he 
must  have  been  well  vaccinated,  and  have  had  hs 
constitution  thoroughly  affected  by  the  cowjpox,  in  order 
to  be  efficiently  protected. 
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39.  Now,  in  smallpox  statistics,  every  one  wlio  can 
show  the  faintest  mark  on  the  arm  is  classified  as  "vac- 
cinated/' Frequently  this  is  very  unjust,  tending  (as 
it  does)  to  bring  vaccination  into  undeserved  discredit 
as  a  preventive.  With  more  propriety  patients  might 
often  be  described  as  "  nominally  vaccinated,^'  so  faint 
are  the  traces  of  the  successful  performance  of  the 
operation. 

40.  But,  some  one  will  remark,  when  does  vaccina- 
tion protect  any  one  ?  From  the  moment  when  the 
contagium  is  inserted  into  the  arm  ?  Certainly  not. 
After  the  seventh  day  it  seems  to  exercise  some  modi- 
fying effect  upon  smallpox,  and  after  that  the  protection 
increases  daily,  and  the  modifying  effect  becomes 
greater,  until  when  the  areola  forms  around  the  vaccine 
vesicle  and  the  constitutional  symptoms  occur  (ninth 
or  tenth  day  in  primary  vaccination,  sixth  or  seventh 
in  re-vaccination)  the  system  is  perfectly  proof  against 
the  manifestation  of  the  major  disease.  If  the  de- 
scription of  smallpox  (section  8)  be  turned  to,  it  will 
be  noticed  that  the  first  serious  symptoms  of  illness 
do  not  show  themselves  until  eleven  times  twenty-four 
hours  have  elapsed  from  the  date  of  infection.  Let  it 
be  supposed,  now,  that  a  member  (A)  of  a  household, 
having  taken  smallpox,  becomes  ill  (on  Monday,  the 
12th  of  the  month,  say)  at  midday.  It  is  possible, 
though  denied  by  some,  that  his  breath  may  even  then 
be  infectious.  Let  the  supposition  be  granted,  and  let 
it  be  further  assumed  that  in  the  next  two  days  all  the 
other  inmates  (represented  by  B)  are  infected  from  A. 
At  the  earliest,  the  severe  symptoms  with  B  will  begin, 
then,  on  the  following  Friday  week  (the  23rd  of  the 
month)  at  noon,  that  is,  after  eleven  completed  days. 
Although  A  feels  very  ill  on  Monday  (the  12th),  the 
rash  does  not  appear  upon  him  until  Wednesday  (the 
14th),  and  the  medical  man,  then  summoned,  will 
generally  be  able  at  once  to  recognize  the  complaint. 
If,  then,  B,  and  the  other  inmates  upon  whom  the 
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variolous  poison  may  have  passed,  be  at  once  {i.e.  on  I 
Wednesday,  the  14th)  carefully  vaccinated,  the  cow- 
pox  will  overtake  in  them  the  smallpox  process,  the 
manifestation  of  which  it  may  almost  certainly  be 
trusted  to  prevent.  For,  even  if  any  of  them  are 
primary  vaccinations,  the  areola  will  be  forming  around 
the  vesicles  on  "Wednesday  (the  21st),  a  sign  that  the 
disease  is  fast  becoming  constitutional ;  whilst  the 
systems  of  any  previously  vaccinated  will  be  yet  sooner 
influenced.  Some  observations,  published  by  Heim 
of  Wurtemberg,  and  Herard,  would  show  that  small- 
pox eruption  has  been  known  to  occur  as  late  as  the 
fifteenth  day  after  the  performance  of  a  successful 
vaccination ;  which  means,  in  other  words,  that  the 
premonitory  symptoms  may  come  on  the  thirteenth 
day.  But  these  cases  are  extremely  rare ;  and, 
ordinarily,  it  may  be  asserted  that,  if  a  person  passes 
the  ninth  day  after  a  successful  vaccination  without  a 
symptom  of  variola,  he  is  almost  to  a  certainty  pro- 
tected therefrom  by  the  vaccination. 

41.  A  child,  aged  three  months,  vaccinated  on  a 
Monday,  began  to  be  ill  with  smallpox  on  the  follow- 
ing Friday,  and  died  of  the  disease  on  the  Sunday 
week  (14th  day  after  vaccination), its  illness,  apparently, 
beingquite  unmodified  by  thevaccination,which''took," 
but  in  a  modified  form,  as  is  the  case  whenever  small- 
pox has  been  latent  in  the  system  for  four  or  more 
days  before  the  performance  of  vaccination.    Had  the 
operation  in   this  case  been  performed  four   days  ^ 
sooner,  smallpox  would  have  been  robbed  of  one  of 
its  victims.    Again  ; — a  woman  began  to  suffer  from 
smallpox,  and  all  her  children,  being  at  once  vaccinated, 
escaped.     Her  husband  at  first  ridiculed  the  idea,, 
but  after  about  a  week,  consented  to  be  vaccinated. . 
In  five  or  six  days,  however,  he  began  to  suffer  with  i 
smallpox.     The  disease  in  him  was  certainly  miti- 
gated by  the  vaccination,  although  not  quite  pre-- 
vented;  and  had  he  sooner  followed  the  advice  of 
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his  surgeon  he  would  have  escaped  variola  altogether. 
Mr.  Marson,  whose  thirty-five  years^  experience  at 
the  Smallpox  Hospital,  renders  him  a  great  authority, 
has,  since  the  above  was  written,  kindly  directed  the 
author's  attention  to  the  following  passage  in  one  of 
his  writings,  in  which  he  is  very  precise  upon  this 
question.  He  says  :  —  "  Suppose  an  unvaccinated 
p.erson  to  inhale  the  germ  of  variola  on  a  Monday ; 
if  he  be  vaccinated  as  late  as  on  the  following  Wed- 
nesday, the  vaccination  will  be  in  time  to  prevent 
smallpox  being  developed ;  if  it  be  put  otf  until 
Thursday,  the  smallpox  will  appear,  but  will  be 
modified ;  if  the  vaccination  be  delayed  until  Friday, 
it  will  be  of  no  use,  it  will  not  have  had  time  to 
reach  the  stage  of  areola,  the  index  of  safety,  before 
the  illness  of  smallpox  begins  :  this  I  have  seen  over 
and  over  again,  and  know  it  to  be  the  exact  state 
of  the  question.  Re-vaccination  will  have  effect  if 
performed  two  days  later  than  primary  vaccination, 
because  in  re-vaccinated  cases  the  stage  of  areola  is 
attained  two  or  three  days  sooner  than  in  those  persons 
vaccinated  for  the  first  time.'''  He  concludes  by  re- 
marking that  it  all  "  shows  the  necessity  of  perform- 
iug  the  vaccination  as  promptly  as  possible  in  houses 
where  smallpox  exists.'' 

42.  When  the  smallpox  process  has  advanced  to 
the  stage  of  primary  fever,  that  is,  when  the  sufferer 
first  begins  to  feel  ill  with  nausea,  shivering,  &c.,  it 
is  doubtful  if  vaccination  can  serve  any  useful  purpose, 
the  smallpox  has  so  much  the  start  in  point  of  time. 

43.  Another  query  presents  itself.  How  long  does 
the  defence  against  variola  given  by  successful  vac- 
cination last  ?  For  life  ;  or  does  it  decrease  year  by 
year?  Jenner  himself  believed  and  maintained  that 
protection  once  given  remained  in  every  case  undimi- 
nished until  death.  Evidently  time  was  required  to  test 
this  opinion  thoroughly,  and  that  was  an  element  of 
which  he  had  but  a  limited  supply,  for  he  died  in  1823. 


30 


This  is  the  only  flaw  that  subsequent  observers  have 
discovered  in  his  doctrines — a  fact  which,  considering 
the  world-wide  application  his  principles  have  had, 
often  in  the  presence  of  most  sturdy  opponents 
anxious  to  detect  the  slightest  error,  attests  clearly 
the  painstaking  care  he  used  for  the  verification  of 
each  statement  he  advanced. 

44.-  It  seems  pretty  clearly  proven,  however,  that 
the  protection  afforded  by  infantile  vaccination  does 
1)1  some  instances  tend  to  wear  out.  And  certain  facts 
observed  at  the  Hampstead  Hospital  confirm  this 
opinion.  Dr.  Grieve  states  that  of  591  nominally 
vaccinated  cases  admitted  during  the  present  epi- 
demic with  smallpox,  "  the  rate  of  mortality  under 
ten  years  of  age  was  9"8  per  cent. ;  from  ten  to  twenty 
years  of  age,  2*8 ;  from  twenty  to  forty,  12'6  per  cent.; 
over  forty,  22  per  cent.  Of  those  under  ten  years  of 
age  there  was  no  doubt  that  complications  carried 
off  a  large  number.''^  [In  the  unvaccinated  at  this 
early  age  the  death-rate  is  often  50  per  cent,  of 
those  attacked.]  With  "  this  allowance,  ibhe  figures 
show  that  the  rate  of  mortality  increases  in  a 
marked  degree  after  twenty  years  of  age.^^  Very 
similar  results  were  tabulated  at  the  Highgate  Hos- 
pital concerning  3,094  vaccinated  persons  admitted 
with  smallpox  between  1836  and  1851.  So  that 
infantile  vaccination  defends  up  to  about  the  age  of 
puberty,  and  protection  should  be  then  renewed.  It 
may  be  urged  that  the  deaths  from  natural  smallpox, 
where  there  has  been  no  vaccination,  follow  a  some- 
what analogous  scale.  This  is  true,  but  the  difierence 
in  the  death-rate  before,  and  after,  twenty  is  not  in 
that  case  so  marked  as  with  the  disease  modified  by 
vaccinia.  Again,  it  is  said  that  those  who  die  are 
the  people  with  broken  constitutions,  who  have  led 
irregular  dissolute  lives ;  dramdrinkers,  to  whom 
almost  any  complaint  is  a  serious  affair.  Quite  true ; 
but  as  smallpox  is  to  them  so  fatal,  that  is  all  the 
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more  reason  wliy  they  should  be  protected  from  its 
ravages. 

45.  Thus,  renewed  vaccination  is  required  to  shield 
those  who  were  imperfectly  vaccinated  in  infancy,  and 
because  it  is  found  in  certain  cases  that  the  protection 
given  by  primary  cowpox  diminishes  with  lapse  of 
years,  lasting  usually  until  about  the  age  of  puberty. 
And,  as  it  is  uncertain  in  any  single  instance  whether 
the  susceptibihty  to  smallpox  has  recurred,  re-vacci- 
nation should  be  carefully  performed  (once,  at  any 
rate)  upon  every  grown-up  individual.  In  fact,  it 
would  be  well  if  the  legislature  rendered  it  compul- 
sory upon  every  one  between  sixteen  and  twenty-one 
years  of  age.  And  it  should  not  be  deferred  until 
times  of  panic ;  because  the  applications  for  re-vacci- 
nation are  then  more  than  can  be  carefully  attended  to. 

46.  The  immunitij  against  variola,  afforded  by  one 
jood  re-vaccination,  wJiich  takes"  thoroughty,  is 
ilmost  ahsolute.  During  thirty-five  years  no  nurse 
it  the  Highgate  Smallpox  Hospital  has  contracted 
•smallpox,  simply  because  all  are  re-vaccinated  before 
entering  upon  their  duties.  Similarly  protected,  each 
member  of  the  staff  employed  at  the  Hampstead 
Eospital  has  passed  scatheless  through  the  present 
severe  epidemic.  In  thirty-five  years  at  the  High- 
gate Hospital  there  have  been  in  all  only  two  or  three 
deaths  of  persons  believed  to  have  been  re-vaccinated  ; 
and  in  them  the  marks  of  the  operation  were  not  good. 

47.  But  other  points  remain  for  discussion.  One 
re-vaccination  being  so  desirable,  is  it  necessary,  iu 
order  to  make  assurance  doubly  sure,  to  repeat  the 
process  after  a  period  of  years  ?  There  are  those  who 
believe  that  one  good  re-vaccination  is  enough ;  others 
advise  a  repetition  every  ten  years ;  others  even  urge 
that  it  be  done  every  seven  years.  Indeed,  medical 
opinions  respecting  the  expediency  of  multiple  re- 
vaccinations  are,  perhaps,  more  at  variance  than  those 
concerning  any  other  question  of  vaccination.  To 
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hear  the  light  way  in  which  repetitions  of  the  opera- 
tion are  sometimes  recommended,  one  would  almost 
imagine  the  process  to  be  rather  pleasant  than  other- 
wise.   Whereas,  at  a  time  of  panic,  when  variola  is 
on  the  increase,  and  crowds  are  rushing  to  be  vacci- 
nated, it  is  clearly  the  province  of  the  physician  to 
calm  the  excitement,  to  allay  unnecessary  fears,  and 
not  vaccinate  all  who  may  indiscriminately  apply  to 
him.  He  should  make  a  selection,  operate  upon  those 
he  deems  unprotected  and  in  good  health,  even  urging 
the  desirability  of  the  proceeding  upon  all  who,  though 
undefended  from  smallpox,  are  yet  unwilling  to  un- 
dergo vaccination ;    but  it  is  equally  his  duty  to  ■ 
counsel  those  who  appear  secure  from  variola  that  re-  • 
vaccination  in  their  case  is  needless.    The  conflict  of 
opinion  upon  this  question  of  renewed  re-vaccinations  • 
renders  necessary  a  brief  consideration  of  the  subject. 

48.  Now,  the  end  in  view  is  protection,  perfect  pro- 
tection against  variola ;  all  short  of  that  point  is  in- 
sufficient, as  all  beyond  it  is  superfluous.  Therefore, 
every  one  who  is  still  susceptible  of  smallpox  should . 
be  vaccinated ;  but  those  who  are  quite  protected  needi 
not  the  operation.  Consequently,  it  becomes  necessary 
to  determine  who  are,  and  who  are  not,  protected.  The 
only  known  defence  against  smallpox  is  afforded  by  ai 

previous  attack of  the  disorder  in  one  of  its  forms ; ; 
and  vaccination  gives  such  immunity  simply  because  ^ 
it  is  modified  variola.    And  here  one  is  met  by  a  cir-- 
cumstance  certainly  opposed  to  preconceived  opinions. 
Most  men  would  imagine  that  all  attacks,  light  or- 
severe,  of  a  constitutional  disease  would  produce  equal 
immunity  from  further  assaults  of  the  same.  Such' 
opinion,  however,  is  not  in  consonance  with  observed, 
facts.    If  the  "  previous  attack be  light,  there  is  ■ 
imperfect  protection  from  the  first,  which  with  length 
of  years  becomes  even  more  enfeebled;  but  with 
severe  ''previous  attack''  the  immunity  is  almost; 
absolute  for  the  rest  of  life.    And  this  rule  applies^ 
equally  to  both  smallpox  and  vaccinia. 
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49.  Two  points  must,  therefore,  be  known,  in  order 
to  judge  of  the  amount  of  protection  enjoyed  by  any 
individual  :  the  severity  of,  and  tivie  elapt^ed  since,  his 

previous  attack.  As  regards  the  "  time  elapsed," 
the  person  himself  usually  affords  the  information 
required ;  but  as  regards  the  severity  of  the  previous 
attack,  the  physician  judges  for  himself  by  an  inspec- 
tion of  the  traces  left  by  the  disorder.  If  the  "  previous 
attack was  one  of  smallpox,  the  present  state  of  the 
face  usually  witnesses  to  its  mildness  or  gravity; 
whilst,  if  the  protection  was  given  by  cowpox,  the 
resultant  markings  on  the  arm  are  scrutinized  for  the 
same  purpose.  Not  that  the  scars  themselves  afford 
protection,  they  merely  indicate  whether  the  disease 
was  true  vaccinia,*  mild  or  severe,  and,  therefore,  to 
what  degree,  protective.  Theoretically,  then,  pro- 
tection is  proportionate  to  the  number  and  good 
quality  of  the  scars,  and  to  the  recency  of  their  pro- 
duction. 

50.  But  certain  circumstances  disturb  the  mathe- 
matical precision  of  this  rule,  when  universally  applied 
in  practice.  If  all  constitutions  were  equally  prone 
to  smallpox,  and  all  could  be  with  unvarying  facility 
vaccinated,  it  would  be  an  easy  matter  to  draw  a  hard 
and  fast  line  dividing  the  protected  from  the  unpro- 
tected against  variola.  But  among  unvaccinated  per- 
sons there  seems  to  be  very  unequal  liability  to 
contract  smallpox  upon  exposure  to  infection ;  and, 
therefore,  it  is  eas}''  to  understand  that  the  imperfectly 
vaccinated  are  not  all  equally  susceptible  thereto. 
Nor  with  any  single  individual  does  the  proneness  to 
smallpox  seem  at  all  times  identical.  Probably,  too, 
a  person  may  occasionally  be  proof  against  a  slight 


*  The  marks  left  by  the  best  vaccination  are  distinct,  pitted, 
dotted,  and  having  a  well-defined  edge.  Indifferent  vaccination 
leaves  marks  which  are  indistinct,  smooth,  without  dots,  and  have 
an  irregular  and  ill- defined  edge.— Marson. 
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whiff  of  contagium,  and  yet  capable  of  having  small - 
pox  upon  exposure  to  a  less  diluted  dose  of  the  poison. 
Further,  one  child  in  about  one  hundred  and  fifty  is 
usually  found  to  be  incapable  of  undergoing  the  vac- 
cine process.  All  these  are  personal  peculiarities,  that 
are  clearly  outside  all  rules — they  are  anomalies,  and 
must  be  regarded  as  such. 

51.  Again,  it  seems  certain  that  many  people  are 
susceptible  of  vaccination  (at  any  rate,  of  modified 
cowpox),  a  definite  quantity  of  the  undiluted  poison  of 
which  is  brought  into  contact  with  a  raw  surface  in 
the  skin,  who  yet  would  be  proof  against  smallpox 
contagium  scattered  far  and  wide  through  the  air,  and 
settling  upon  the  unwounded  lining  membrane  of  the 
respiratory  tract.  In  other  words,  individuals  may, 
perhaps,  be  vaccinated,  and  produce  even  an  appa- 
rently typical  vesicle,  when  they  would  not  contract 
variola  by  any  amount  of  exposure  to  a  smallpox 
infected  atmosphere.  This  opinion  is  opposed  to  th 
conviction  common  amongst  physicians,  and  it  is, 
perhaps,  safer  in  practice  to  act  upon  the  idea,  tha 
the  person  who  can  undergo  a  modified  vaccinatio 
was  previously  unprotected.  Still,  in  the  present 
epidemic,  it  has  been  notorious  that  persons  who  hav 
had  cowpox  in  infancy  and  severe  smallpox  afte 
puberty,  have  yet  "  taken  "  comparatively  well  upon 
being  re-vaccinated ;  nevertheless,  all  statistics  prove 
that  a  very  small  percentage  of  people  so  circum- 
stanced ever  contract  smallpox.  On  the  other  hand, 
the  existence  of  good  vaccinal  scars  does  not  infallibly 
demonstrate  that  the  possessor  is  "  protected  ;  "  for  a 
child  may  catch  fatal  variola  within  two  or  three 
years  of  a  vaccination  that  seemed  to  be  perfect,  and 
left  first-class  scars,  though  this  is  an  extremely  rare 
occurrence.  But,  upon  encountering  these  cases,  one 
must  recollect  how  very  varying  are  the  peculiarities 
incidental  to  the  multitudes  of  diff'erent  constitutions 
which  are  vaccinated,  and  then  ask  if  it  is  matter  of 
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surprise  tliat  occasionally  success  fails  to  follow  the 
operation?  It  follows  also,  as  a  corollary  from  the 
above  remarks,  that  the  manner  in  which  a  person  is 
affected  by  re-vaccination  cannot  be  held  to  show 
conclusively  the  degree  of  liability  of  such  person  to 
smallpox.  If  the  arm  "takes"  well,  it  does  not 
prove  that  smallpox  would  necessarily  have  been  con- 
tracted upon  exposure  to  the  "contagium;"  audit 
is  a  most  hazardous  opinion  to  entertain  that,  because 
a  person  does  not  "  take  "  vaccination,  therefore  he  is 
fully  protected  from  smallpox.  (See  further,  section 
06.)  Hence  it  is  impossible  to  define  exactly  the 
boundaries  between  those  liable  and  non-liable  to 
variola ;  still  a  very  close  approximation  to  the  truth 
can  be  attained,  and  rules  may  be  framed  which 
nought  but  the  want  of  thorough  knowledge  prevents 
from  being  perfect. 

52.  Experience,  then,  has  already  taught  that  a 
severe  attack  of  smallpox  or  vaccinia  in  infancy  or 
early  childhood  "  protects,"  at  any  rate,  for  about  the 
following  fifteen  or  eighteen  years,  and  in  many  cases 
for  the  whole  of  lifetime.  And  one  re -vaccination 
jat  the  end  of  those  first  fifteen  or  eighteen  years 
which  "  takes  "  well,  or  in  its  stead  an  attack  of  small- 
pox— although  either  may  be  modified  in  its  course — 
is  almost  certain  to  "protect"  for  life.  And  usually 
the  re- vaccination,  except  in  cases  of  necessity,  should 
not  be  performed  before  this  age  of  fifteen  or  eighteen 
years,  in  order  that  its  resultant  "  protection "  may 
the  more  certainly  endure  until  old  age.  Two  occur- 
rences of  the  fever-process,  whether  attacks  of  small- 
pox or  vaccinations,  or  an  attack  of  each  in  either 
sequence,  seem  to  give  almost  absolute  security,  and 
render  unnecessary  a  repetition  of  vaccination,  except 
under  such  exceptional  circumstances  as  an  extensive 
prevalence  of  smallpox. 

I  63.  It  must  be  further  remembered,  in  connection 
livith  this  same  topic,  that  the  most  fatal  period  of 
I  D  2 
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smallpox  is  during  the  first  years  of  life.  Half  of  the 
unvaccinated  under  five  years  of  age  who  catch  the 
disease  die ;  the  death-rate  is  still  higher  in  those 
below  two  years ;  and  a  fourth  of  all  the  deaths  from 
smallpox  in  England  happens  to  infants  less  than 
twelve  months  old.  Again,  the  vaccine  process  is 
liable  to  be  interfered  with,  and  have  its  protective 
influence  diminished,  if  it  occurs  during  teething; 
hence  the  necessity  for  vaccinating  soon  after  birth, 
before  the  child  can  contract  smallpox  or  is  about  its 
teething.  From  the  sixth  to  the  eighth  week  seems 
generally  a  good  time,  because  subsequently  the  child 
becomes  vigorous,  and  in  the  flourish  of  its  arms  is 
liable  to  rub  the  vaccine  vesicle.  But  if  the  child  is 
at  all  ailing,  the  vaccination  is  to  be  deferred. 

54.  The  practical  conclusions  that  may  be  drawn 
from  the  foregoing  remarks  are,  that  every  child, 
unless  ill  health  contra -indicates  tJie  operation,  should 
he  thoroughly  vaccinated  [before  it  is  three  months  old, 
says  the  Legislature,  with  the  approval  of  science) ; 
and  that  every  adult  should  he  carefully  re-vaccinated 
hetiueen  the  age  of  fifteen  and  twenty-one  years.  As  a 
rule,  further  vaccination  seems  unriccessary ;  but  the 
actual  presence  of  smallpox  in  a  house,  or  in  the  im- 
mediate vicinity,  may  render  expedient  precautions 
which  generally  would  be  quite  uncalled  for.  In  that 
case,  every  child,  of  whatever  age,  who  has  not  three  or 
four  very  good  vaccinal  scars,  should  be  again  operated 
upon  j  and  all  adults  who  were  re-vaccinated,  or  had 
smallpox  more  than  ten  years  before,  should  also, 
perhaps,  have  their  protection  renewed.  But  it  must 
be  distinctly  understood  that  these  are  "panic 
measures,''  and  not  necessary,  except  when  great 
risk  renders  them  desirable. 

55.  A  circular  recently  issued  by  the  Medical 
Department  of  the  Privy  Council  Office,  states  that, 

re- vaccination,  once  properly  and  successfully  per- 
formed, does  not  appear  ever  to  require  repetition.'' 
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These  views  differ  from  those  enunciated  by  many 
medical  men ;  but  they  are  not  unadvisedly  advanced, 
since  they  have  the  sanction  of  all  truthful  records  of 
smallpox,  which  (section  47)  show  how  rare  is  the 
disease  in  those  who  have  already  twice  undergone 
the  fever-process. 

66.  But,  some  one  will  remark,  ''I  was  lately 
operated  upon,  and  did  not  '  take  -/  does  this  indicate 
that  I  am  '  protected ' "  ?  Now,  a  successful  vaccina- 
tion depends  essentially  upon  three  items :  the 
capabihty  of  the  system  to  be  affected  by  vaccine 
virus,  the  goodness  (in  all  particulars)  of  the  lymph 
employed,  and  care  upon  the  part  of  the  operator  to 
produce  actual  coutact  of  such  lymph  with  the  freshly- 
made  scratch  or  puncture.  As  was  above  stated,  only 
about  five  per  cent,  of  re-vaccinations  should  fail  to 
'^take.^^  If,  therefore,  a  much  larger  proportion  is 
I  unaffected  by  the  operation,  no  vacciniform  action 
whatever  showing  itself  at  the  point  of  puncture,  it 
may  be  pretty  safely  affirmed  that  the  fault  rests  with 
the  operator  or  the  lymph.  If  one  in  twenty  only 
shows  no  sign  of  "  taking/'  and  the  other  nineteen  (as 
in  a  school  or  family)  are  affected,  the  conclusion  is 
'ustified  that  such  twentieth  person  is  proof  against 
cowpox,  and  therefore,  presumably,  against  smallpox. 
Nevertheless,  it  is  well  for  such  an  one,  and  for  all 
oho  have  not  "taken"  at  all  vpon  re-vaccination,  to 
'ubmit  themselves  once  again  to  the  operation.  M. 
Perroud  even  suggests  that  the  operator  should  go 
on  re- vaccinating  in  these  cases  until  proper  vesicles 
are  produced.  The  following  case  is,  at  any  rate, 
encouraging.  A  child,  aged  three  years,  was  at 
ntervals  vaccinated  without  success  four  times  by 
difierent  operators;  at  a  fifth  vaccination,  three 
months  only  after  the  fourth,  the  arm  "  took  "  well, 
n  entirely  unsuccessful  performance  of  vaccination 
hanges  in  no  respect  the  condition  of  a  person ;  and 
herefore,  if  vaccination  or  re-vaccination  was  deemed 
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to  be  necessary  before  the  operation,  it  is  still  equally 
to  be  desired.  A  surgeon  lately  related  the  following  : 
"  All  tbe  members  of  two  large  households  in  the  west 
of  London  were  vaccinated  in  February  last,  and  all 
'  took '  except  one  servant  in  each  family.  In  neither 
of  these  did  any  vaccinal  action  occur  in  the  arm,  and 
neither  was  again  vaccinated.  Smallpox  has  since 
picked  out  each  of  these  two  servants ;  one  died,  and 
the  other  was  convalescing  when  the  facts  were 
mentioned. 

57.  When  all  the  members  of  a  family  are  re- 
vaccinated  at  one  sitting  by  the  same  operator,  with 
lymph  from  the  same  source,  it  will  be  found  that  they 
show  various  effects.  In  some,  perfect  vesicles  arise ;  in 
others,  the  arm  becomes  swollen,  andserum is  discharged 
from  the  vesicles  in  great  quantities  ;  in  a  few  the 
effect  at  the  site  of  puncture  is  quite  abortive,  the 
pimple,  at  first  formed,  after  the  fourth  or  fifth  day  ( 
shrivelling  away.  Should  these  last-named  be  again 
vaccinated  ?  Probably  not.  They  are  in  a  different 
category  to  those  who  do  not  ^'take^''  at  all,  inasmuch 
as  some  vaccinal  action  has  shown  itself ;  in  fact,  it 

is  probable  that  they  were  already  considerably  pro- 
tected, and  have  been  affected  as  much  as  their 
system  was  capable  of  being  impressed  with  the 
lymph,  for  others  have  "  taken  well  with  the  same 
virus  and  the  same  operator.  But  if  they  are  much 
exposed  to  smallpox  infection,  they  should  certainly 
submit  again  to  the  operation. 

58.  It  is  not  known  if  it  is  an  absolute  rule  that 
'^all  who  are  capable  of  taking  smallpox  can  be 
successfully  vaccinated."  Probably  it  is  a  rule  with- 
out exceptions.  Variola,  as  above  stated,  does  occa- 
sionally happen  to  individuals  only  a  few  weeks  after 
an  altogether  unsuccessful  attempt  at  vaccination; 
but,  in  cases  of  this  sort,  one  cannot  be  sure  whether 
the  patient,  the  operator,  or  the  lymph,  was  the  cause 
of  failure.    Nevertheless,  such  occurrences  must  give 
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the  operator  a  vivid  impression  of  the  great  respon- 
sibility under  which  he  labours^  not  to  let  those  he 
vaccinates  rest  in  fancied  but  false  security  from 
smallpox,  and,  so  minded,  encounter  hazards  that 
they  would  otherwise  certainly  shun. 

59.  And  now  one  comes  to  examine  in  detail  the 
Objections  urged  against  vaccination.  Unfortunately, 
the  controversy  being  sharp,  the  passions  and  preju- 
dices of  the  multitude  have  been  appealed  to,  and 
abusive  epithets  freely  used  j  and  much  of  mere  un- 
proven  one-sided  statement)  based  upon  no  well- 
ascertained  facts,  and  often  varying  widely  from  the 
truth,  has  too  frequently  taken  the  place  of  solid 
argument  and  gained  a  spurious  victory,  when  calm 
reasoning  from  well-observed  phenomena  should  alone 
have  decided  the  day.  "  Whispering  tongues  can 
poison  truth  \"  For  example,  vaccination  is  called  a 
filthy  process ;  but  can  any  one  who  says  that  have 
ever  seen  a  case  of  natural  smallpox,  and  not  con- 
sidered how  it  is  infinitely  more  loathsome  ?  Facts 
have  even  been  so  radically  misrepresented  as  not 
rarely  to  enlist  that  purest  of  all  human  affections, 
parental  love,  upon  the  side  opposed  to  Jenner\s  doc- 
trines j  whereas,  unbiassed  consideration  of  all  points 
of  the  question  must  produce  the  conviction  that  the 
child^s  preservation  from  death  by  smallpox  hangs 
tremblingly  in  the  balance  unless  it  be  vaccinated. 
A  perusal  of  the  Blue-Book  containing  evidence 
lately  given  before  the  Vaccination  Committee  of  the 
House  of  Commons  by  the  most  prominent  anti- 
vaccinationists,  will  demonstrate  the  justice  of  this 
general  criticism  of  their  objections. 

60.  But  what  thought  Jenner^s  contemporaries  of 
his  discovery?  How  did  they  estimate  it  ?  Evidently, 
to  them  it  seemed  anything  but  a  myth,  for  Parlia- 
ment granted  him  the  sum  of  £10,000  in  1802,  and 
£20,000  in  1807.    And  men  of  the  highest  station 
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in  all  countries  througliout  the  civilized  world  hastened 
to  bestow  upon  Jenner  the  highest  possible  honours 
for  his  great  discovery.  People  of  different  nations 
became  frantic  with  joy  when  vaccine  lymph  was  first 
brought  to  them  for  their  use.  And  the  judgment  of 
that  day  was  doubtless  correct;  for  the  world  then 
knew  full  well  the  terrible  character  of  its  chief  pest, 
61.  One  cardinal  point  overlooked  now  by  objectors 
is  the  terrible  nature  of  smallpox  itself,  when  un- 
checked by  vaccination.  The  present  generation 
knows  nothing  of  it.  In  the  epidemic  now  (1871) 
raging,  the  mortality  from  variola  in  London  for 
twenty  weeks  has  averaged  230  weekly, — a  higher 
death-rate  from  that  cause  than  has  occurred  in  the 
previous  fifty  years, — so  that  in  less  than  a  fortnight 
as  many  victims  have  fallen  as  in  other  times  a  whole 
year  has  produced.  And  were  this  sad  ratio  to  con- 
tinue during  twelve  months,  the  lives  thereby  lost  in 
the  metropolis  (with  its  3,250,000  inhabitants)  would 
be  about  11,960  ;  that  is,  3,680  per  1,000,000  living 
persons.  Yet  that  sum,  occurring  during  this  the 
worst  pestilence  for  fifty  years,  exceeds  by  very  little 
the  lowest  average  of  mortahty  from  smallpox  in  those 
years  of  the  eighteenth  century  which  were  remark- 
able for  freedom  from  the  disease  ;  whilst  at  times, 
in  the  pre-vaccinal  days,  when  the  pest  was  more  than 
usually  severe,  it  quite  decimated  the  land,  so  that 
it  is  scarcely  possible  at  the  present  day  to  realize  in 
thought  the  horrors  attendant  upon  smallpox  before 
Jenner's  time.  And  great  as  the  horrors  of  variola 
then  were,  it  was  generally  possible  to  localize  con- 
siderably an  outbreak  of  the  disease ;  but  now,  with 
extended  railway  and  steamboat  communications,  its 
spread  would  be  still  more  frightful,  were  it  to  go 
unchecked  by  vaccination.  And  in  spite  of  wishes 
to  the  contrary,  it  is  always  present,  to  rob  the 
nations  of  their  strongest  and  their  best;  and  its 
still  further  prevalence  is  checked  by  vaccination 
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ilone.  If  these  facts  be  kept  prominently  in  view, 
}lie  triviality  of  many  of  tte  criticisms  hurled  against 
T^accination  will  at  once  appear. 

62.  All  the  objections  may  apparently  be  ranged 
ander  two  heads  :  those  directed  against  the  practice 
tself,  upon  the  grounds  that  vaccination  is  useless 
ind  injurious — and  those  raised  against  the  law  that 
[•enders  compulsory  the  vaccination  of  children  within 
three  months  from  birth.  The  uselessness  of  the 
Dractice  is  urged,  because  "  in  certain  instances  per- 
sons vaccinated  have  variola."  Quite  true,  and  un- 
reservedly admitted  (as  in  the  foregoing  pages)  by 
every  One.  Nay,  it  is  even  granted  that  each  case  of 
the  kind  does,  so  far,  detract  from  tbe  perfect  realiza- 
tion of  the  hopes  which  physicians  have  entertained 
of  being  able  to  completely  eradicate  smallpox.  But 
is  vaccination  on  this  account  any  less  a  protection  to 
each  of  the  members  of  that  other  far  more  numerous 
3lass  to  whom  it  has  afforded  complete  immunity  from 
I  most  fell  disease  ?  They,  and  they  have  probably 
3een  millions  during  the  last  seventy  years,  have,  at 
my  rate,  no  reason  to  complain  of  the  process  which 
las  been  their  safeguard.  Besides,  of  the  cases  relied 
apon,  as  examples,  by  opponents,  when  they  have 
}he  hardihood  to  state  that  vaccination  does  not  pre- 
sent smallpox,  the  majority  are  those  who  really  are 
not  sufficientlv  vaccinated.  Moreover,  one  attack  of 
smallpox  itself  does  not  always  prevent  a  recurrence 
of  the  malady. 

63.  Secondly,  vaccination  is  declared  useless,  be- 
cause, although  its  practice  is  extended  to  almost  the 
whole  community,  the  mortality  from  smallpox  is  still 
very  high."^  Unfortunately,  this  is  the  case.  And 
the  way  out  of  the  difficulty  has  been  shown  to  lie, 
not  in  the  rejection  of  vaccination,  but  in  the  perfect 
performance  of  the  operation  in  infancy,  and  in  its 
universal  repetition  at  adolescence.  It  is  to  be  feared 
that  the  present  high  rate  of  mortality  is  partly  the 
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result  of  an  agitation  wliicli  grew  to  a  head  two  or 
three  years  since,  so  that  many  parents  were  then 
induced  to  evade  the  law.  And  it  may  be  laid  down 
as  an  irrefragable  canon,  that  defective  vaccination 
always  permits  sooner  or  later  an  increased  prevalence 
of  smallpox." 

64.  A  third  objection  of  the  an ti- vaccinationists  is 
thus  stated.  "  The  ratio  of  vaccinated  cases  to  the 
whole  admissions  (at  the  Smallpox  Hospital)  stands  as 
follows  : — 


In  1851 — 52    66*7  per  cent,  vaccinated. 

1854—56  ... 
1859—60  ... 

81-1 


1863—66 
1867  ... 


71-2  „ 
78-0  „ 


84-1  „ 


In  each  succeeding  epidemic,  therefore,  the  number 
of  vaccinated  persons  who  have  to  be  taken  to  the 
Smallpox  Hospital  is  greater  than  in  the  preceding 
one.  How  any  one  can,  in  the  face  of  these  facts, 
published  by  the  friends  of  vaccination,  believe  in 
Jenner's  theory,  is  a  mystery."  The  writer  of  the 
pamphlet  from  whose  pages  this  quotation  has  been 
taken  neglects  to  state  that  before  1853  infantile 
vaccination  was  not  obligatory,  and  that  since  then 
the  law  has  been  yearly  more  strictly  enforced.  And, 
of  course,  as  vaccination  becomes  more  general,  fewer 
people  remain  unvaccinated,  and  there  is  necessarily 
in  each  succeeding  epidemic  a  smaller  proportion  of 
them  to  be  attacked.  But  to  take  the  highest 
numbers,  those  for  1867,  is  it  probable  that  only  84'1 
per  cent,  of  the  general  population  were  vaccinated  ? 
was  not  the  number  much  more,  probably  94' 1  per 
cent,  at  the  least  of  those  living  ?  If  so,  why  were 
not  the  admissions  94*1,  instead  of  84-1  percent.? 
Clearly,  upon  such  supposition,  vaccination  had  les- 
sened the  number  of  admissions  to  the  hospital. 
'  65.  But  among  those   attacked,  the  mortality  is 
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jrdinarily  30  in  100  un vaccinated  cases,  to  only  five 
1  tlie  same  number  of  the  vaccinated.  Is  this  fact  to 
emain  unnoticed?  Hear  what  the  writer  of  the 
bove-cited  paragraph  remarks  :— It  is  sometimes 
ibjected  that  if  the  vaccinated  do  take  smallpox,  they 
lave  it  in  a  milder  form.  Well,  they  die  of  it.  I  don't 
:now  whether  you  call  that  a  mild  form  of  disease 
yhich  terminates  fatally ;  for  my  own  part,  I  don't. 
But  this  position  really  gives  up  the  whole  theory  of 
enner,  which  you  will  remember  was,  that  the  vacci- 
lated  were  protected  thoroughly  against  the  ravages 
)f  smallpox.  He  said  nothing  about  milder  forms  of 
ihe  malady ;  that  was  the  old  doctrine  of  inoculation, 
md  totally  foreign  to  the  principle  of  vaccination,  and 
's  only  now  resorted  to  as  a  subterfuge  by  those  who 
lon't  know  how  to  get  out  of  the  difiiculty  in  which 
lumerous  facts  place  their  theory.  But  I  may  remark, 
ihis  this  is  not  the  case,  that — cseteris  paribus — the 
'■accinated  and  the  unvaccinated  alike  suffer  and  alike 
lie.''  To  which  mere  unsupported  statement  all  the 
itatistics  obtainable,  in  all  parts  of  the  world,  from 
)erfectly  authentic  public  sources,  are  flatly  opposed. 
;  66.  It  will  be  noticed,  too,  that  in  the  quotation  just 
riven  the  real  question  at  issue  is  not  fully  and  fairly 
net  by  plain  straightforward  argument  and  appeal  to 
mown  facts — for  facts  here  stubbornly  refuse  their 
issistance  to  the  opponents  of  vaccination  —  but  a 
;opic  of  secondary  importance  is  brought  to  the  front, 
;hat  the  debated  point,  the  reply  to  which  would  be 
nconvenient,  may  be  befogged  and  shirked.  Is  this, 
however,  to  say  the  least,  fair  play  before  a  general 
audience,*  knowing  not  the  important  interests — no 
less  than  the  lives  of  millions — concerned  in  the  ques- 
Ition,  but  seeking  for  enlightenment  from  those  who 


*  The  essay,  from  -which  the  above  paragraphs  are  cited,  was 
delivered,  not  three  years  ago,  as  a  lecture  in  the  Temperance  Hall, 
Sheffield. 
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assume  to  themselves  to  guide  opinion  ?  For^  be  it 
observed,  the  point  is  not — what  did  Jenner  teach  ? 
but — is  vaccination  of  use,  or  not  ? 

67.  Medicine,  it  must  be  remembered,  is  a  progres- 
sive science ;  and  medicine,  righteously  pursuing  her 
pathway  of  discovery,  owns  no  masters,  is  careful 
overmuch  for  no  mere  theories.  Truth  is  her  sole 
great  aim,  before  which  all  else  must  retire.  In  this 
pursuit  she  collects  and  hands  down  the  scientific 
teachings  of  her  many  patient  labourers,  which  are 
thenceforward  tested,  some  more,  some  less,  as  fit 
occasions  arise.  Probably  no  other  medical  doctrine 
has  ever  been  so  severely  and  frequently  tried  under 
all  conditions  as  this  of  Jenner.  And,  as  the  result 
of  the  ordeal  through  which  it  has  gone,  the  almost 
unanimous  verdict  passed  upon  it  by  the  members  of 
the  medical  profession  throughout  the  world,  i.e.  of 
those  who  have  grounds  for  a  calm,  candid  judgment^ 
unswayed  by  prejudice — is,  that,  on  the  whole,  vacci- 
nation is  an  incalculable  boon,  which  has  already  saved 
its  milhons  of  lives,  and  prevented  disfigurement  and 
misery,  and  that  its  few  drawbacks  are  as  nothing 
when  weighed  against  its  advantages. 

68.  But,  further,  it  is  no  real  reproach  that  the 
scientific  views  concerning  vaccinia  now  entertained 
are  not  quite  the  same  as  J enner  held,  and  that  re- 
vaccination  is  now  known  to  be  required  for  all  adults. 
The  matter  could  not  rest  where  Jenner  left  it.  Nor 
did  the  applications  of  steam  to  mechanism  cease  to 
advance  when  Watt  died.  Experience  alone  demon- 
strates the  merits  and  the  failings  of  all  discoveries. 
The  successors  of  Jenner  began  their  observations, 
possessed  already  of  the  knowledge  to  which  he  had 
at  his  death  attained ;  and  the  result  is,  that  insight 
into  the  subject  is  since  his  day  far  advanced,  so  that 
men  now  know  better  what  may  be  expected  of  vac- 
cination, what  it  can  achieve,  and  what  it  canjiot 
perform. 
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69.  Fifthly,  it  is  stated  that  "  vaccination  has  de- 
generated by  repeated  transmission  through  the 
luman  body,  and  is  consequently  less  protective  now 
}han  formerly.-"  But  the  appearance  of  good  vesicles 
n  the  present  day,  the  produce  of  lymph  which  has 
probably  come  in  a  direct  line  of  succession  from  that 
ised  by  Jenner  himself,  is  identical  with  the  description 
yiven  of  them  by  Jenner  in  the  first  year  of  vaccination  ; 
}he  subsequent  scars  are,  now  as  then,  the  same  in  all 
'espects  ;  and  the  protection  against  smallpox  secured 
Dy  thorough  vaccination  is  as  perfect  in  1870  as  it 
fvas  in  1800.  If  sufiBcient  care  be  not  exercised  by 
bhe  surgeon  in  his  choice  of  lymph,  and  he  should  fail 
bo  take  it  upon  the  proper  day,  he  will  at  once  arrive 
at  a  vaccination  which  is  weak  and  unprotective. 
Only  in  this  sense  does  lymph  degenerate.  And  the 
skilled  inspectors  recently  appointed  to  pay  periodical 
visits  to  the  vaccine  stations,  upon  recognizing  such 
degeneration  can,  and  will,  at  once  rectify  it  by 
changing  for  more  active  virus  the  lymph-stock  of 
any  public  vaccinator  in  which  they  have  not  perfect 
confidence.  But  a  gardener  would  not  dream  of 
choosing  seed  from  poor  plants,  or  when  the  seed  is 
unripe  ;  and  if  he  found  his  plants  defective,  he  would 
elsewhere  seek  seed  for  future  crops.  So  the  surgeon 
chooses  his  lymph  from  good  reliable  sources  ;  and,  in 
doing  so,  it  would  seem  that  his  expectation  that  it 
will  continue  unimpaired  by  time  is  as  reasonable  as 
that  of  the  agriculturist  who  when  he  has  sown  wheat 
looks  for  a  crop  of  the  same,  and  plants  his  acorn  in 
perfect  trust  that  future  years  will  give  him  an  oak. 
Again,  to  cite  parallel  cases, — does  smallpox  de- 
generate ?  does  scarlet-fever  or  measles  grow  weak 
by  lapse  of  time  ?  Alas  !  no  ;  would  that  they  did  ! 
But  their  immutability  under  very  varying  conditions 
forbids  one  to  expect  that,  with  the  exercise  of  care 
m  the  choice  of  lymph,  vaccinia  will  change  with 
years.   Still,  it  is  reassuring  to  know  that  Dr.  Seaton, 
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who,  being  the  Government  Inspector,  has  enjoyed 
singular  opportunities  for  observing  vaccination  as 
practised  in  all  parts  of  England,  states  that  he  "  has 
never  seen  anything  to  warrant  the  notion  that  the 
general  lymph- supply  of  the  country  has  undergone 
any  necessary  deterioration.-'^ 

70.  But  vaccination  is  also  opposed  because  it  is 
said  to  be  injurioiis ;  the  producer,  as  well  as  conveyer 
from  child  to  child,  of  numberless  maladies.  Now,  no 
statement,  unless  supported  by  substantial  evidence, 
can,  at  this  stage  of  the  inquiry,  be  entertained  for 
discussion ;  because  it  were  a  mere  waste  of  time  to 
endeavour  to  refute  the  many  random  conjectures 
that  have  been  published.  Mere  idle  guesses  most  of 
them,  with  ne'er  a  figment  of  existence  but  in  the 
imagination  run  riot  of  their  authors.  By  foes  to  vac- 
cination, every  ill  that  happens  in  childhood,  for  the 
few  weeks  succeeding  the  operation,  is  regarded  as  its 
effect.  The  "  post  hoc  "  is  made  a  propter  hoc.'' 
For  example,  the  itch,  dependent  upon  the  presence 
of  a  minute  spiderlike  creature  in  the  skin,  often  i 
appears  in  the  out-patients'  rooms  of  hospitals  and 
dispensaries,  alleged  to  be  a  result  of  vaccination  ! 
"  Ex  uno  disce  omnes."  As  well  might  one  occupy 
time  in  attempts  to  upset  the  opinion  that  witches 
have  power  to  produce  the  cattle-disease,  or  that 
"  Tenterden  steeple  is  the  cause  of  the  Goodwin 
Sands,'' 

71.  Still,  all  that  is  advanced  in  a  spirit  of  anxious 
search  for  truth,  whether  it  tell  for  or  against  his  posi- 
tion, claims  from  the  student  of  nature  a  patient  and 
laborious  investigation.  And  imbued  with  this  spirit, 
one  must  here  enter  the  lists. 

72.  Two  causes  are  assigned  for  the  development 
of  the  maladies  which  vaccination  is  said  to  produce. 
It  is  alleged  that  sometimes  these  ailments  arise  de 
novo,  simply  as  the  result  of  the  operation  itself  upon 
the  system  ;  and  that  at  other  times  they  are  actually 
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ransmitted  from  one  child  to  anotlier  with  tlie  vaccina 
ymph.  First,  siLpposing  the  lymph  to  be  perfectly 
lealthy  and  quite  fresh,  does  the  operation  in  such  case 
iver  cause  any  disease,  local  or  constitutional,  other  than 
owpox  ?  As  regards  local  aflfections  in  the  vaccinated 
brm  : — In  sickly  infants,  the  small  ulcers  that  arise  at 
rhe  sites  of  puncture  are,  in  rare  instances,  some  days 
n  healing ;  more  uncommonly  still,  an  abscess  forms 
a  the  arm  or  adjacent  armpit,  and  an  attack  of 
srysipelas,  commencing  in  the  arm,  is  not  unknown. 
Uso  that  most  rare  and  sad  event,  death  after  vac- 
lination,  seems,  when  it  has  occurred,  to  have  usually 
iriginated  in  one,  generally  the  latter,  of  these  aflfec- 
ions.  These  are,  however,  the  only  local  ailments 
hargeable  to  vaccination ;  and  all  of  them  are  so  very 
are,  that  the  operator  who  has  vaccinated  thousands 
)f  children  scarcely  ever  witnesses  such  untoward 
(ccurrences. 

73.  But  one  cannot  pass  unchallenged  the  gravest 
if  all  charges  which  vaccination  has  to  answer — that 
leath  has  followed  the  operation.  The  Registrar- 
jeneral  of  Scotland  states  that,  in  1868  there  were 
'■accinated  in  Scotland  106,181  children,  and  of  that 
lumber  two  were  recorded  to  have  died  from  the  con- 
lequences  thereof ;  that  is,  one  death  in  53,090  cases.''' 
Je  farther  remarks,  "  Now,  the  constitutions  of  some 
jhildren  are  such  that  the  slightest  scratch  or  abrasion 
)f  the  skin  is  followed  by  inflammation  and  death. 
S[eed  it  be  wondered  at  that  two  deaths  should  occur 
Tom  that  cause  among  the  106,181  children  whose 
irms  had  been  scratched  to  insert  the  vaccine  virus  ? 
The  astonishment  is,  not  that  there  were  deaths,  but 
that  the  deaths  were  so  few."  But  when  death  has 
occurred,  it  has  probably  never  been  from  vaccination, 
pure  and  simple,  in  a  thoroughly  healthy  subject.  It 
is  impossible  to  imagine  that  a  child,  so  ill  as  to  die 
from  the  operation  alone,  would  ever  be  vaccinated  by 
a,ny  surgeon ;  and  it  certainly  requires  equal  imagina- 
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tion  to  suppose  that  lympt  whicli  any  surgeon  woul( 
use  could  ever  of  itself  cause  death  in  a  healthy  in- 
fant ;  consequently,  in  giving  a  reasonable  explanation 
of  these  sad  cases,  one  is  constrained  to  admit  one  of 
two  remaining  suppositions.    Either  the  child  fell  ill 
with  another  disease  when  the  vaccinia  was  in  pro-  • 
gress  (in  which  case  the  death  could  not  be  admitted 
as  a  death  from  vaccination  simply),  or  the  vaccine 
vesicles  were  poisoned,  as  any  other  wound  might 
be,  after  the  operation.    For  example,  in  a  death 
known  to  the  author  that  occurred  in  the  practice 
of  an  experienced  vaccinator,  the  child  shortly  after: 
the  operation  lost  a  large  quantity  of  blood  from  a 
cut  on  its  finger,  and  was  thereby  greatly  weakened;, 
tke  punctures  in  the  arm  were  then  probably  poi-- 
soned  by  matter,  "  pus/^  that  was  coming  from  an  , 
abscess  seated  in  the  finger  of  its  mother,  and  pro- - 
duced  by  the  prick  of  a  fish-bone.    For  the  vac-- 
cination-scratches  took  on  the  very  same  action  as> 
the  mother's  abscess ;    erysipelas  supervened,  and, . 
spreading,  killed  the  child.    This  was  registered  as^ 
a  death  from  vaccinia  !    But  do  the  facts  of  the  case 
justify  such  an  assumption  ?    And  if  the  other  fewv 
mishaps  of  the  kind  were  carefully  examined,  it 
would  probably  be  always  found  that  death  occurred  .} 
from  some  other  cause,  just  when,  unfortunately,  the  ! 
child  had  been  vaccinated ;  or  from  the  combination 
of  cowpox  and  another  disease.    These  mischances, 
therefore,  need  not  in  the  least  cause  one  to  consider 
vaccination  anything  but  a  harmless  procedure  ;  the 
only  show  that,  when  cowpox  is  in  progress  in  ai 
infant,  extra  care  should  be  taken  to  keep  it  out  ofthi 
way  of  other  diseases. 

74.  It  will  be  noticed  that  all  these  local  ailment 
are  regarded  as  commencing  afresh  in  the  vaccinated 
infant  itself  j  and  are  not  said  to  be  imported  from;| 
the  infant  furnishing  the  lymph.     Now  one  must 
inquire  concerning  constitutional  diseases.     Some  ol , 
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these  are  alleged  to  originate  in  the  infant,  through 
the  operation  bringing  it  into  a  low  state  of  health 
(as  one  might  express  it)  :  other  diseases  of  the  class 
(it  is  urged)  are  actually  transmitted  from  infant  to 
infant.  First,  then,  are  other  constitutional  diseases 
than  cow-pox  ever  'produced  by  vaccination  ivhen  the 
li/m'ph  comes  from  a  perfectlij  healthy  child?  Before 
the  age  of  three  months,  when  all  infants  are  by  law 
vaccinated,  constitutional  diseases,  with  few  excep- 
tions, rarely  manifest  themselves ;  and,  therefore,  the 
appearance  of  any  such  malady  is  almost  certain  to 
have  been  preceded  by  vaccination.  This  fact  lends 
an  appearance  of  probabiHty  to  a  parentis  statement, 
when,  as  often  happens,  he  urges  that  his  child  was 
quite  well  until  it  was  vaccinated,  whereas  since  then 
it  has  always  been  aiHng.  Again,  no  parent  is  willing 
to  allow  that  his  child  suffers  from  any  hereditary 
complaint — and  most  constitutional  diseases  of  in- 
fancy, at  any  rate,  are  of  this  nature — and  therefore, 
if  his  child  should  show  symptoms  of  such  a  kind 
after  vaccination,  the  parent  finds  in  that  vaccination 
a  very  handy  excuse  for  all  his  child^s  miseries,  and 
one  that  seems  all-sufficient  to  ignorant  minds.  These 
considerations  must  not  be  altogether  ignored  when 
parents  maintain  that  cowpox  has  injured  their  off- 
spring. 

75.  Now  this,  from  its  very  nature,  is  just  one  of 
those  statements  most  difficult  to  disprove ;  where- 
fore the  friends  of  vaccination  are  the  more  entitled 
to  demand  positive  proof  of  the  occurrence,  to  expect 
that  instances,  with  date,  place,  &c.,  shall  be  cited, 
before  they  can  allow  the  truth  of  the  allegation. 
And  when  this  is  done,  it  will  usually  be  found  how 
baseless  is  the  statement,  that  tho  disease  in  ques- 
tion (whatever  it  may  be)  has  been  produced  bv 
vaccmation  ;  for  in  many  of  the  reputed  cases  the 
malady  is  known  to  be  absolutely  uninoculable. 
r.ach  disease  also  has  its  origin  in  definite  condi- 
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tioiis;   in  some  cas33  these  are   thorouglily  known,] 
and  if  the  disease  alleged  to  have  been  set  up  b( 
one  of  them,  as  is  often  the  case,  it  can  then  h{ 
at  once  most  certainly  stated  that  vaccination  hat 
nothing  whatever  to  do  with  its  causation.  O! 
other  diseases,  the  exact  sources  are,  as   yet,  less 
understood ;  but  even  in  these  cases  it  requires  thJ 
most  fertile  of  imaginations  to  perceive  the  leasi 
relation  between  vaccination  and  its  alleged  product] 
a  constitutional  malady — and  probably  future  know! 
ledge  will  dispel  ideas  of  any  such  connection  whatevei 

7t5.  For  it  is  a  matter  of  some  moment  that  ni 
disease  is  now  known  whioh  did  not  exist  befoi 
Jenner's  time.     And  this  fact  is  fortunate  in  anothe 
respect,  since  it  permits  the  comparison  of  deatl 
rates  of  all  diseases  before  and  since  the  date 
the  general  introduction  of  vaccination. 

77.  Amongst  the  diseases  once  said  to  be  pre 
duced  by  vaccination  were  fevers,  consumption,  anl 
scrofula.  At  the  present  day  the  causes  of  fevej 
of  all  kinds,  typhus  and  typhoid,  measles,  and  scarl( 
fever,  are  better  recognized  than  formerly  ;  and  it 
known  most  certainly  that  they  have  nothing  at  all 
do  with  vaccination.  Now,  therefore,  it  is  no  longe 
heard  that  they  are  its  product.  As  regards  cor 
sumption  and  scrofula,  never  has  a  particle  of  re^ 
])roof  been  brought  forward  that  these  evils  are  ii 
creased  by  vaccination.  Indeed,  since  it  has  beei 
generally  practised,  the  deaths  caused  by  all  the 
maladies  just  mentioned  have  steadily  diminished, 
as  is  witnessed  by  the  above-cited  papers  of  the  ■ 
jloard  of  Health.  ''When  there  are  thrown  into 
one  group  all  the  deaths  of  the  present  day  which 
might  have  been  included  under  the  old  application 
t)f  the  word  'fever,'  even  with  this  large  addition 
the  so-called  '  fever'  now  occasions  an  annual  death- 
rate  of  only  385  per  100,000  living,  whereas  a 
century  ago  its  death-rate  was  close  on  539.     Fever  r 
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has  progressively  subsided  since  1771 ;  and  the  com- 
bined mortality "^of  smallpox,  measles,  and  scarlatina 
is  now  only  half  as  great  as  the  mortality  formerly 
occasioned  by  smallpox  alone/'  Similarly,  the  yearly 
death-rate  from  scrofula  per  100,000  living,  which  in 
16S1-90  was  801,  and  in  1746-55  was  nearly 
1,099,  is  now  but  206  ;  so  that  looking  to  the  middle 
of  the  last  century,  we  find  a  scrofulous  death-rate 
more  than  five  times  as  great  as  our  present  one." 
"  The  mortaUty  from  diseases  of  the  lungs  of  the 
present  time  is  7  per  cent,  lower  than  the  pulmonary 
death-rate  of  1746-55;  and  the  proportion  of  per- 
sons destroyed  by  consumption  with  other  forms  of 
scrofula  has  progressively  declined  in  London. 
Moreover,  it  is  probable  that  the  diminution  of 
scrofulous  affections  in  late  years  has  been  due  to 
the  lessened  frequency  of  variola;  for  ''all  writers 
on  smallpox  attest  the  frequency  with  which  scrofu- 
lous affections  follow  in  its  train."  And  Mr.  Simon 
further  remarks  that  ''  in  such  measure  as  vaccination 
is  less  impoverishing  and  less  depressing  than  small- 
pox, in  just  such  measure  does  its  substitution  for 
smallpox  act  in  prevention  of  scrofula." 

78.  Again,  it  is  said  that,  ''if  smallpox  is  now  less 
frequent,  other  eruptive  diseases  are  more  co«?iaufion, 
and,  therefore,  the  world  has  in  realit}''  received  no 
benefit  from  vaccination."     Now,  in  the  complete 
absence  of  any  returns    of  sickness  only  (without 
resultant  death),  one  is  compelled  to  look  to  the 
tables  of  mortality  for  reply  to  such  an  assertion. 
Which  may  be  done  with  perfect  propriety,  since  the 
proportional  mortality  in  the  whole  number  of  cases  of 
each  "  fever  "  varies  but  slightly  from  year  to  year  ; 
and,  therefore,  the  death-rate  of  each  may  be  accepted 
as  an  index  of  the  prevalence  of  that  disease  at  the 
time.    This  assumption  will  be  here  used. 

79.  The  charge  that,  "  if  smallpox  is  now  less 
frequent,  other  eruptive  diseases  are  more  common," 
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should  liold  good  in  one  of  three  ways  {a,  b,  '.),  each  of 
which  must  be  examined.  It  may  be  at  once  affirmed 
that  there  is  no  proof  whatever  to  favour  («)  the 
assertion  that  vaccinated  people  are  more  liable 
to  contract  other  fevers  than  the  un vaccinated." 
Apparently,  to  both  classes  equally,  do  the  other 
"  fevers  "  happen.  Such  being  the  case,  it  necessarily 
follows  that  the  vaccinated  who  arc  saved  from  small- 
pox will  not  remain  exempt  from  other  "  fevers."  (6) 
But  in  the  absence  of  any  hint  even  at  a  proof  of  the 
second  statement  that  might  be  advanced,  a  cate- 
gorical denial  must  be  given  to  it.  It  .would  stand 
;is  follows  : — "  In  contracting  infectious  diseases  the 
vaccinated  have  them  more  severely,  and  die  in 
greater  proportion,  than  do  the  unvaccinated." 

SO.  There  remains  then  (c)  the  third  possible  asser- 
tion, that  "when  smallpox  is  rife  other  eruptive  fevers 
are  less  frequent,"  This  statement  is  opposed  to 
facts.  It  is  true  that,  if  the  last  few  weeks  of  the 
present  epidemic  be  alone  taken,  at  a  first  glance, 
smallpox  seems  for  the  present  in  London  to  have 
replaced  the  deaths  from  other  diseases  of  the  class. 
But  the  rang-e  of  inquiry  must  be  enlarged.  In 
1869  and  1870  there  was  an  epidemic  of  scarlet  fever 
of  almost  unexampled  severity,  and  therefore,  iu 
yccordance  with  the  usual  laws  of  epidemics,  the 
metropohs  is  now  enjoying  some  freedom  from  that 
complaint,  which,  since  vaccination  has  been  prac- 
tised, is  usually  the  most  serious  of  all  the  "  fevers." 
With  the  Registrar-Generars  mortality  returns  since 
1858  before  one,  it  is  possible  to  trace  the  successive 
rise  and  fall  of  the  principal  infectious  diseases. 
Smallpox  was  at  its  worst  .in  1855,  ISbO',  1863\ 
ISGG-"',  1870^';  i.e.,  about  every  fourth  year.  Measles 
prevailed  in  1858^  1860,  1862,  1861,  1806^  1868, 
1870*^;  every  second  year.  Scarlet  fever  in  1851, 
1859^  1863^  1860  and  1870^;  about  every  fifth  year. 
■\Yhooping-cough  in  1S54S  1858^  1861,  1865  an-; 
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1866^  and  1869;  about  every  tbird  year.  Often,  it 
will  be  seen  (from  the  corresponding  small  numerals 
placed  above  the  years),  that  two  epidemics  rag(  d  in 
the  same  twelve  months.  And  the  last  four  epidemics 
of  smallpox  have  been  accompanied  by  a  simultaneous 
prevalence  of  one  or  two  of  the  other  maladies.  Epi- 
demics of  different  diseases  may  rage  together,  or 
singly. 

81.  There  remains,  however,  another  point.  As  the 
population  is  larger  than  it  would  be  without  vaccina- 
tion, the  cases  of  "  other  eruptive  diseases "  (which 
happen  equally  to  the  vaccinated  and  unvaccinated) 
are  just  so  many  the  more  in  the  whole  community, 
and  the  total  deaths  therefrom  are  consequently  more 
than  they  would  be,  were  smallpox  still  allowed  to 
depopulate  the  country.  As  Mr.  Simon  admirably 
puts  it: — "  If  vaccination  on  a  given  day  in  England 
secures  a  thousand  lives  against  death  by  smallpox, 
sooner  or  later  those  lives  will  be  subject  to  the 
inevitable  lot;  sooner  or  later  the  thousand  deaths 
will  be  written  against  the  names  of  other  diseases 
than  smallpox ;  and  such  diseases  may  then  be  said 
to  have  been  rendered  more  frequent  by  vaccination. 
In  the  same  sense  everv  life  that  is  snatched  from  hre, 
or  flood,  or  poison,  counts  at  last  as  a  death  from  some 
other  cause;  and  to  say  in  iliis  .<:ense  that  such  causes 
are  more  fatal  than  before  vaccination,  is  but  another 
form  of  saying,  what  Jeuner  would  most  have  wished 
to  hear,  that  smallpox  is  less  fatal  than  it  was.'^ 
Certainly,  in  no  other  manner  than  this  can  vac- 
cination be  said  to  have  rendered  people  more  liable 
to  infectious  ailments,  or  eruptive  diseases  more 
common.  Vaccination,  in  fact,  does  not  render 
people  immortal. 

82.  But  the  Board  of  Health  papers  conclusively 
show  that  all  the  chief  causes  of  death  have  had  for 
the  last  two  centuries  a  slowly  decreasing  number  or 
victims,  except  such  diseases  as  apoplexy  and  paralvsis, 
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which  are  the  especial  afiBictions  of  old  age,  and  are 
often  the  result  of  simple  decay;  and  as  vaccination 
has  affected  the  death  register  more  perhaps  than  any 
other  single  cause,  this  augmentation  of  deaths  dne 
to  senile  diseases  speaks  volumes  in  its  favour.  "  The 
mortality  of  early  life,  and  at  all  ages  short  of  old 
age,  has  steadily  diminished,  and  the  number  of 
persons  who  attain  a  good  old  age  has  as  regularly  in- 
creased.-''—  [Sratov.)  Again,  ^'  In  London  the  annual 
death-rate  from  all  causes,  at  the  middle  of  the  last 
century,  was  355  per  10,000  of  population;  and  from 
all  causes,  eii'cept  small}  ox,  325  ;  but  in  the  middle  of 
the  present  century  it  was,  inchidiiig  sinalliiox,  but 
1^49.  In  Sweden,  in  the  period  from  1755  to  1775, 
the  general  death-rate  w^as  289  per  10,000  of  the  popu- 
lation; from  1841  to  1850  it  w^as  but  205.  And 
similar  results  are  obtained  from  the  statistics  of  other 
countries."  Macaulay,  in  describing,  the  state  of 
England  towards  the  latter  end  of  the  seventeenth 
century,  says  it  was  a  time  "when  men  died  faster  in 
the  purest  country  air  than  they  now  die  in  the  most 
pestilential  lanes  of  our  towns,  and  when  men  died 
faster  in  the  lanes  of  our  towns  than  they  now  die  on 
the  coast  of  Guiana.^'  Of  course,  no  one  would  claim 
this  improved  sanitation  as  a  result  of  vaccination 
only  ;  but  Jenner^s  discovery  has  not  been  the  least  of 
the  good  influences  at  work. 

8;-{.  Still,  even  after  this  statistical  proof  concerning 
the  diminished  prevalence  of  all  but  senile  diseases 
in  the  present  day,  there  may  yet  be  a  hngering*  idea 
that  in  some  few  instances  a  constitutional  malady 
has  been  set  up  by  vaccination;  for  the  onset  of 
yome  other  malady  is  occasionally  coincident  with  the 
ingrafting  of  cowpox.  The  occurrence  is,  perhaps, 
mostly  seen  in  the  case  of  certain  skin  diseases.  The 
statement  appears  to  be  based  upon  some  truth;  for 
it  is  allowed  that  the  signs  and  symptoms  of  some 
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constitutional  ailments  already  in  the  system,  are  not 
apparent  until  the  body  is  thrown  out  of  its  usual 
course  by  an  illness  or  accident.  Probably,  solely  in 
so  far  as  it  is  such  a  disturbing  agent,  can  vaccina- 
tion be  credited  with  the  creation  of  the  maladies 
which  are  laid  to  its  charge.  That  is,  it  may  occa- 
sionally have  expedited  the  outward  manifestation  of 
a  disease  latent  in  the  organism  of,  a  child  j  much  as 
April  showers  assist  in  the  germination  of  seeds 
already  sown  in  the  earth.  So  much  may  perhaps  be 
conceded.  But  as  it  is  all  that  facts  will  substantiate, 
and  is,  moreover,  a  very  rare  event  indeed,  the  objec- 
tion to  vaccination  which  is  based  upon  the  possibility 
of  its  occurrence  is  not  worthy  of  the  least  practical 
regard  when  the  abatement  of  the  real  and  vast  mise- 
ries of  smallpox  is  to  be  considered. 

84.  But,  surely,  utopianism  itself  would  scarcely 
expect  that  the  thousands  of  lives  (probably  60,000 
in  England  alone)  rescued  yearly  from  smallpox  by 
vaccination,  through  the  instrumentalit}^  of  fallible 
human  hands,  could  be  saved  without  the  occurrence 
of  a  few  such  casual  mischances. 

85.  Lastly,  one  perhaps  cannot  say  that  the  event 
of  healthy  lymph  setting  up  some  disease  other  than 
cowpox  is  imjpossihJe ;  but  if  it  is  not  exactly  impos- 
sible, the  proofs  are  quite  wanting  of  its  occurrence 
except  in  the  rarest  of  cases.  Indeed,  medical  men 
of  the  largest  experience,  physicians  in  family  and 
consulting  practice,  private  and  public  vaccinators,  all 
coincide  in  regarding  the  possibility  of  such  an  event 
snnply  as  a  question  of  medical  speculation ;  the  pro- 
bability of  its  occurrence  in  any  special  case,  when 
the  child  to  be  vaccinated  appears  healthy,  never  for 
a  single  instant  entering  into  their  consideration.  The 
rwh  certainly  is  irifinitesinnal,  and  practically  may  be 
disregarded.  To  healthy  children,  of  whom  proper 
cave  is  taken,  there  seems  to  be  no  peril  whatever. 
And  the  vaccination  of  infants  seen  to  he  uhhealtlii/  is 
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always  to  he  xiostponed,  and  all  the  parties  to  the 
operation  have  a  direct  interest  in  such  postpone- 
ment—  a  circumstance  which  should  restore  con- 
fidence to  parents  who  consider  that  their  children 
are  among  those  likely  to  be  prejudicially  affected  by 
the  process. 

86.  Now  comes  th  equestion^ — Is  any  disease,  other 
than  cowpox,  ever  conveyed  from  one  child  to  another 
by  vaccination  ? "  Here,  agfain,  one  comes  upon 
tangible  ground,  and  can  appeal  to  simple  observa- 
tion for  the  proof  or  disproof  of  the  charge,  whenever 
made.  There  is,  of  course,  in  each  alleged  case,  the 
lymph-giving  child  to  be  examined;  and  if  he  has 
not  the  disease  alleged  to  have  been  transferred, 
there  is  at  once  an  end  to  the  case.  And  one  would 
have  thought  that,  before  making  so  serious  an  accu- 
sation against  vaccination,  people  would  have  endea- 
voured to  test  its  correctness  by  this  simple  expedient. 
But  Dr.  Seaton,  writing  in  1868,  says  that,  "though 
he  has  carefully  investigated  a  great  number  of  such 
complaints  of  parents,^'  which  came  before  him  in  his 
official  capacity,  he  has  *^  never  yet  in  a  single  instance 
found  that  the  child  from  whom  the  lymph  was  taken 
was  suffering  from  the  disease  it  was  said  to  have 
imparted."  But  upon  taking  the  whole  of  the  civilized 
world  into  account,  one  finds  that  in  the  millions  upon 
millions  of  vaccinations  that  have  been  performed,  an 
inoculable  disease  (characterized  by  a  skin-eruption 
and  other  symptoms)  which  was  unsuspectedly  present 
in  the  child  giving  the  lymph  has,  on  eleven  or  twelve 
occasions  altogether,  accompanied  the  cowpox  in  those 
vaccinated  therefrom.  The  cowpox  and  the  other  dis- 
ease have  each  run  their  own  special  course.  Twice 
only,  and  that  recently,  and  upon  grounds  which  as 
yet  are  inconclusive,  has  this  accident  been  charged 
t,o  vaccination  in  England.  This  is  the  only  malady 
that  anti- vaccinators  now  allege  to  be  thus  conveyed, 
and,  therefore,  the  question  of  the  transference  of  dis- 
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eases  in  general  by  the  operation  narrows  itself  to  an 
inquiry  into  the  cases  when  this  special  ailment  is 
?aid  to  have  been  conveyed  from  child  to  child, 
f'  Was  this  malady  then  conveyed  by  the  lymph  only, 
or  by  some  other  channel  ?  "  Secondly,  "  Can  the 
lyraph  from  the  vaccine  vesicle  of  a  diseased  child 
i?onvey  a  compound  contagium  of  vaccinia  and  any 
Dther ''disease?"  and,  thirdly,  "Is  it  possible,  with 
the  lessons  of  the  past  before  them,  for  vaccinators 
Exercising  ordinary  care  to  avoid  such  a  contretemps 
11  the  future  ?  " 

J  87.  In  answer  to  the  first  query.  In  more  than 
lalf  these  twelve  cases  a  little  of  the  blood  of  the 
iseased  child  is  known  to  have  been  accidentally 
Qixed  with  the  lymph,  through  too  deep  a  puncture 
f  the  vesicle  by  the  surgeon  ;  and  it  is  highly  pro- 
lable  that  to  this  blood,  and  not  to  the  lymph,  the 
onveyance  of  the  disease  was  due.  And  through  a 
imilar  agency  it  is  very  strongly  suspected  the  trans- 
3rence  of  the  malady  took  place  in  the  other  cases ; 
3r  an  Italian  physician,  experimenting  upon  him- 
elf,  introduced  into  a  puncture  on  his  own  arm  the 
hghtest  admixture  of  blood  from  a  child  thus  dis- 
ased,  with  some  cowpox  lymph  taken  from  a  healthy 
iibject.  He  first  had  vaccinia,  and  afterwards  suf- 
jred  precisely  as  the  diseased  child.  Again,  in  olden 
imes  profitable  to  cuppers,  it  was  by  no  means  un- 
'nown  for  the  operator  to  convey  this  same  disease 
:'om  one  person  to  many  others  in  the  course  of  a 
ingle  morning^s  round  of  visits.*  Clearly,  a  want  of 
ufticient  care  to  free  his  instruments  completely  from 
'lood  after  one  cupping,  before  they  were  again  used, 
/as  here  the  cause  of  the  disaster.  The  perfection  of 
accination  consists  in  using  only  the  limpid  Ij^mph 


*  For  reference  to  this  fact,  mentioned  in  the  English  transla- 
on  of  Astruc's  work  (London,  1737),  the  author  is  much  indebted 
)  Mr.  Simon. 
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from  the  vesicles,  without  a  trace  of  blood.  They 
may  be  punctured,  and  the  contents  as  readily  drawn 
off  without  injury  to  a  subjacent  blood-vessel  as  can 
the  like  proceeding  be  effected  with  a  blister  raised 
by  a  burn  or  a  scald.  The  necessity  for  using  lymph 
only,  uncontaminated  with  blood,  is,  since  the  publi- 
cation of  the  above  sets  of  cases,  fully  recognized  by 
vaccinators,  so  that,  one  may  trust,  the  like  accident 
by  transplantation  of  blood  will,  at  any  rate,  not 
recur. 

88.  Still,  however,  does  that  second  question  con- 
front one,  "  Can  vaccine  lymph  itself  convey  any  other 
disease  than  cowpox?"     It  cannot  be  stated  that. 
such  conveyance  is  impossible;    but  amidst  all  the 
tnillions  of  vaccinations  it  has  never  been  incohtestablii  ■ 
p'oved  to  have  occurred.     And  it  is  the  opinion  of: 
physicians  and  surgeons,  with  scarcely  an  excep-- 
tion,  that  a  decided  negative  is  the  true  reply  to  the 
question. 

89.  Thirdly,  "  Is  it  possible  for  vaccinators,  by  the 
exercise  of  ordinary  care,  to  engage  that  they  will  nott 
transfer  any  disease  (except  vaccinia)  from  child  to  ■ 
child,  or  in  any  other  way  harm  an  infant  by  vacci-- 
nation?^^     Of  course  no  operator  dreams  of  using: 
lymph  from  an  infant  that  he  even  suspects  to  be.' 
diseased;  to  do  so,  would  be  to  render  himself  guilty, 
of  as  gross  a  piece  of  malpractice  as  was  ever  per-- 
petrated.    Can  an  operator,  then,  always  tell  whetherr 
the  infant  furnishing  the  vaccine  virus  is  healthy?.' 
Undoubtedly,  in  the  great  majority  of  cases  he  can. 
And  in  the  few  remaining  instances  when  he  migbi 
perhaps  pass  an  unhealthy  child  as  healthy — ^instances 
so  few  that,  judging  from  the  records  of  the  past,  one 
may  affirm  it  takes  years  in  England  to  produce  one 
solitary  case  that  may  turn  out  to  be  one  of  the  kind 
— the  adoption  of  a  "few  simple  precautions,  such  as 
that  of  only  using  instruments  which  are  perfectly 
clean,  of  employing  lymph  quite  free  from  the  famtest 
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trace  of  blood,  &c.,  renders  well-nigh  impossible  the 
transffvence  of  any  other  disease  in  vaccination. 
Nevertheless,  sadly  exaggerated  statements  to  the 
L'ontrary  are  unfortunately  swarming  over  the  land, 
L'onveying  to  thousands  of  anxious  fathers  and  mothers 
the  impression  that  their  young  ones  are  liable  in 
vaccination  to  receive  all  kinds  of  bodily  troubles  and 
disfignrcraeuts.  It  is  time,  then,  for  the  friends  of 
vaccination  to  make  a  stir,  to  assure  the  public  that 
such  alarms  are  unwarranted  by  anything  which  has 
occurred  in  the  past,  when  the  operation  was  often 
less  accurately  than  it  is  now  performed ;  whilst 
there  is  ample  guarantee  in  the  present  greater  know- 
ledge of  the  medical  profession  that,  in  the  future, 
vaccination  will  be  still  more  nearly  perfect.  And 
Jenner^s  discovery  is  undoubtedly  as  worthy  now,  as  at 
any  time,  of  the  very  highest  confidence  of  the  people. 

90.  The  very  natural  rejoinder  that  may  be  expected 
from  any  one  reading  the  foregoing  paragraphs  is 
this  :  "  Why,  if  there  is  the  very  faintest  fear,  when 
the  virus  comes  from  human  sources,  of  its  inoculating 
any  other  disease  with  cowpox, — why  is  not  the  lymph 
always  taken  direct  from  the  cow  for  every  vaccina- 
tion V  There  are  certain  grave  objections  to  this 
so-called  animal  vacciugtiun,"  which  may  be  sum- 
marized from  the  account  given  of  them  in  the  twelfth 
report  of  the  Medical  Officer  of  the  Privy  Council. 
The  evidence  upon  the  point  was  collected  abroad  in 
1869  at  certain  towns  "  where  a  system  is  in  vogue  for 
maintaining  continuous  sources  of  lymph-supply  for 
the  human  subject  by  keeping  a  succession  of  calves 
inoculated  with  the  specific  contagium."  Failures 
in  the  endeavour  to  transmit  successive  vaccination 
from  calf  to  calf  are  in  the  hands  of  the  most  expert 
operators  very  frequent;  the  absence  of  success  in  the 
attempted  transfei-ence  of  infection  from  the  calf  to 
the  human  subject  is  nearly  twenty  times  as  great 
as  m  ordinary  arm-to-arm  vaccinations;  and  calf- 
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lymph  is  peculiarly  apt  to  spoil  with  keeping,  even 
when  its  preservation  in  tabes  is  attempted,  so  thai 
the  ''Rotterdam  establishment,  in  distributing  sup 
plies  of  lymph,  now  uses  only  lymph  from  the  huma; 
subject."  And  lastly,  the  inflammation  of  the  arii 
which  accompanies  a  vaccination  with  "  animal  1^ 
lijmph"  is  much  greater  than  that  which  arises  whei 
the  process  is  accomplished  with  "  humanized  lymph.'  , 

91.  Since  the  year  1853  the  vaccination  of  infants  I 
has  been  made  compulsory ;  much  to  the  displeasui  ( 
and  indignation,  of  some  folk  who  preach  defiance  o 
the  law  and  cease  not  to  agitate  for  its  repeal.    But,  i 
smallpox  is  to  be  annihilated,  protection  therefroii 
by  cowpox  must  be  universal;  and,  unless  compelled 
many  at  present  would  certainly  go  un vaccinated.  . 
Now,  it  surely  is  a  wise  provision  of  the  legislature, 
and  in  entire  accordance  with  the  spirit  of  all  sanitar\ 
laws,  that  a  small  temporary  inconvenience  should  be  ^ 
borne  in  the  unconscious  and  unemployed  days  of  in  ' 
fancy,  to  avoid  the  great  and  fatal  misery  which  ; 
serious  epidemic  of  variola  causes  amongst  an  adul; 
working  population.    Where  infantile  vaccination  is 
voluntar}'-,  and  no  compulsion  exists,  indifferent  evei 
more  than  prejudiced  parents  allow  their  child  to  g> 
unprotected  against  variola;  and  he  is  liable  to  bi 
cut  off  at  the  commencement  of  what  might  be  tt 
himself,  to  his  friends,  and  to  the  State,  a  very  useful 
life,  not  in  consequence  of  his  own  omission,  but 
through  this  culpable  negligence  of  his  natural  pro- 
tectors.   And  even  if  the  child  should  not  die  from 
smallpox,  it  renders  him  at  any  rate  a  nuisance  to 
others,  who  from  him  are  liable  to  contract  a  fatal 
attack  of  the  disease. 

92.  Agitators  may  prate  of  the  "liberty  of  the  sub- 
ject," and  so  forth;  but  as  the  individual  who  has 
smallpox  is  a  nuisance  to  other  people,  they  might 
perhaps  be  allowed  a  voice  in  deciding  whether  he  be 
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ermitted  to  go  unprotected  against  the  disease.  Yet 
lis  is  not  the  gist  of  the  compulsory  law.    The  prin- 
ple  of  that  enactment  is,  that  the  State  recognizes 
fotection  from  smallpox  by  vaccination  to  be  neces- 
iry  to  the  child's  well-being,  "  which  a  parent  should 
3t  be  entitled  to  withhold  (any  more  than  food  or 
othing)  from  his  offspring.'' — {Shnon.)   The  question 
not,  whether  an  adult  shall  be  himself  permitted  to 
ive  smallpox,  if  such  is  his  desire,  but  whether  he 
lall  have  the  option  of  allowing  his  children  to  suffer 
lerefrom.    Every  one  in  the  present  day  recognizes 
le  right  of  the  State  to  come  between  parent  and 
lild  in  other  cases  where  harm  might  without  such 
terference  ensue  to  the  child.    Thus,  the  hours  of 
bour  in  factories,  &c.,  are,  in  "  The  Workshop 
egulation  Act,"  rigidly  defined,  according  to  the  age 
the  worker ;  and  employment  in  certain  trades 
aelting  and  anneaHng  of  glass,  and  grinding  in  the 
etal  trades)  is  forbidden  to  all  below  a  certain  age ; 
id  a  penalty  for  infraction  of  the  law  is  imposed  upon 
6  parent.    Again,  in  the  matter  of  education,  the 
3t  of  IS 70 — not  too  soon — decrees  that,  whether 
e  parent  wills  it  or  not,  his  young  ones  shall  have  a 
rtain  amount  of  instruction.    Why  then  is  not  the 
stecutive  to  provide  also  that  which  is  quite  as  neces- 
ry  to  the  child's  existence  as  education  or  freedom 
>ra  overwork  ?    At  anv  rate,  the  lives  which  the 
w,  where  fully  carried  out,  has  already  grasped  from 
e  fatal  influence  of  smallpox,  form  a  guarantee  that 
le  compulsory  enactments  of  1853,  which  have  since 
ren  rendered  even  more  stringent,  will   not  be 
jhtened  or  repealed  until  men  can  show  some  other 
ode  of  prevention  more  efficacious  for  the  purpose 
tan  cowpox. 

93.  But  if  the  State  decrees  that  infantile  vaccina- 
on  shall  be  compulsory,  it  is,  at  the  least,  bound  to 
ke  full  precautions  that  only  the  very  best  vaccina - 
3n  shall  be  practised.    And  such  supervision  is 


exercised.  "  The  Public  Healtli  Act  of  1858"  and 
"The  Vaccination  Act  of  1867"  require  that  every 
public  vaccinator  or  his  depuiy  shall  have  the  highest 
qualifications  for  the  post ;  and  certain  instructions, 
which  are  framed  upon  the  most  advanced  knowlecl</c 
of  the  subject^  have  been  issued  for  the  guidance  of 
the  public  vaccinators,  so  as  to  insure  the  highest  suc- 
cess in  their  proceedings.  Thus,  they  are  enjoined 
to  vaccinate  only  those  who  are  in  good  health  ;  to 
take  lymph  only  from  well-characterized,  uninjured 
vesicles  in  healthy  subjects ;  to  discard  their  lyraph- 
stock  and  immediately  obtain  a  fresh  supply,  if  any 
symptoms  of  irregularity  in  the  development  of  the 
vaccine  vesicle  manifest  themselves;  to  keep  all  in- 
struments used  for  vaccinating  in  the  best  condition  ; 
and  to  keep  an  accurate  register  of  each  case,  its 
course,  the  source  of  the  lymph  with  which  it  is  vac- 
cinated, the  supply  of  lymph  which  it  in  turn  fur- 
nishes, and  so  forth.  Further,  "  every  vaccination 
district  in  England  is  now  visited  once  in  every  two 
years,  the  quality  of  its  vaccination  minutely  examined 
by  the  Government  Inspector,  and  all  necessary  ad- 
vice and  assistance  given  to  local  ofiicers  and  authori- 
ties as  to  whatever  may  improve  the  vaccination." 
Besides,  pecuniary  rewards,  amounting  in  the  aggre- 
gate to  nearly  £4,000  per  annum,  are  now  made  tu 
meritorious  vaccinators.  The  result  of  all  this  super- 
vision is  a  yearly  improving  quality  of  public  vaccina- 
tion ;  so  that,  "  whereas  in  1807-8  first-class  gratuities 
formed  only  thirty-three  per  cent,  of  the  whole  number 
of  these  awards,  the  first-class  gratuities  in  1869 
formed  sixti/  per  cent,  of  all  the  awards. *  It  is  as 
well  that  a  knowledge  of  these  matters  should  be 
made  public,  in  order  to  re-assure  people  who  may 
have  been  led  to  imagine  that  it  is  a  mere  matter  of 
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liaphazard  whether  they  receive  good,  iiidiiTerent,  or 
even  (as  they  fear)  prejudicial  vaccination,  when  they 
avail  themselves  at  a  pubhc  station  of  Jenner's  great 
discovery. 

94.  No  supervision  of  private  vaccinators  occurs  ; 
but  as  they  look  to  the  public  operators  for  the  re- 
plenishment of  their  lymph-stock,  when  it  fails,  and 
as  they  often  know  (especially  in  small  communities) 
the  pedigree  of  the  children,  the  offspring  of  their 
private  patients,  through  whom  they  pass  the  virus, 
there  is  no  reason  why  their  performance  of  vaccina- 
tion should  be  one  whit  less  reliable  than  that  of  the 
public  operators. 

95.  In  passing,  however,  from  the  consideration  of 
the  foregoing  highly-exaggerated  objections  to  vaccina- 
tion which  result  from  the  mistakes  of  the  ignorant, 
and  the  misrepresentations  of  the  designing,  one 
encounters  still  a  few  real  drawbacks,  inseparable  from 
its  many  advantages.  Most  of  these  have  been  inci- 
dentally touched  upon  in  the  preceding  pages,  but  it 
will  be  useful  to  bring  them  together  for  hnal  review. 
Vaccination,  then,  is  the  actual  ingrafting  of  a  consti- 
tutional disease  upon  a  previously  healthy  body,  which 
often  produces  for  a  few  days  much  physical  discom- 
fort, both  local  and  constitutional.  It  is  consequently 
a  serious  affair,  never  to  be  undertaken  by  a  person  in 
bad  health,  except  when  he  is  incurring,  in  conse- 
quence of  his  unprotected  condition,  peculiar  risk  of 
smallpox  (as  in  the  present  epidemic).  Vaccination 
has,  in  rare  instances,  been  accompanied  by  accidental 
complications,  usually  slight ;  but  which  have  been 
known  to  be  severe,  and,  in  the  most  exceptional 
cases,  fatal.  Then  .again,  owing  to  anomalies  of 
organization,  the  operation  does  not  invariably  give 
perfect  protection  from  smallpox,  whilst  length  of 
years  seems  to  lessen  even  that  security  which  may 
at  first  have  been  absolute.     Vaccination  appears,  in 
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fact,  to  liave  just  that  tinge  of  imperfection  wtloli 
demonstrates  its  human  parentage. 

96.  Now  it  must  be  remembered  that  these  are  tlm 
sole  drawharks  which  can  he  legitimately  advnrtcc-J 
against  vaccination  ;  and,  when  put  together,  to  what 
do  they  amount  in  comparison  with  the  loathsomeness 
and  fatality  of  smallpox  ?  They  are  far  less  serious 
than  the  objections  that  may  be  brought  against  the 
use  of  many  a  drug ;  yet  who,  because  occasional 
deaths  occur  from  the  administration  of  chloroform, 
for  example,  would  dream  of  setting  aside  that  pain- 
killing  agent,  until  a  superior  compound  for  the 
purpose  is  discovered  ?  And  chloroform  is  usually 
administered,  merely  to  annul  pain,  whilst  vaccination 
is  used  to  preserve  life. 

97.  Still,  although  the  drawbacks  are  so  slight, 
they  must  not  be  altogether  ignored  ;  and  it  is  equit- 
able to  consider,  without  previous  bias,  the  two  sides 
of  the  question — to  contrast  the  frightful  deadly 
nature  of  unchecked  smallpox  with  the  few  admitted 
imperfections  of  vaccination.  A¥hen  this  is  calmly 
done  by  any  unprejudiced  person  capable  of  framing 
a  logical  deduction,  it  cannot  be  doubted  that  his 
verdict  must  be  entirely  with  Jenner;  and  that  he 
would  consider  even  more  serious  measures  tha" 
vaccination  perfectly  justifiable  for  the  prevention  o 
smallpox.  Among  the  stanchest  friends  of  vaccina-^ 
tion  are  the  greatest  cultivators  of  medicine  and 
science  in  all  countries  ;  men  of  the  widest  experience, 
capable  of  viewing  the  question  dispassionately  in  all 
its  lights,  of  forming  a  correct  opinion  in  the  matter^ 
and  perfectly  free  to  state  it.  Is  it  hkely  that  if  they 
saw  any  flaw  in  the  case  for  vaccination  they  would 
not  long  ago  have  detected  it  and  traced  it  out  to  its 
ultimate  bearings  ?  Is  not,  then,  the  judgment  of  such 
talented  men  of  science  to  be  trusted  by  others  who, 
from  the  nature  of  the  case,  can  of  their -own  experi- 
ence know  nothing  certain  respecting  the  subject  ? 
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Let  tliose,  then,  who  in  the  face  of  all  this  evidence  still 
oppose  vaccination,  consider  how  far  they  are  respon- 
sible for  each  death  from  smallpox,  brought  about  by 
compliance  with  their  illogical  and  ill-omened  advice 
"  not  to  vaccinate." 

98.  The  medical  profession  has  undoubtedly  a  very 
.heavy  responsibility  in  this  matter.  It  is  conclusive 
from  the  united  testimony  of  all  authorities  upon  the 
subject,  that  much  of  the  outcry  against  vaccination 
arises  from  the  imperfection  of  the  operation.  There 
has  been  too  much  of  faulty  vaccination  in  the  past, 
and  the  present  dreadful  epidemic  of  smallpox  should 
render  surgeons  fully  alive  to  their  obligations  towards 
the  public.  This  view  of  the  question  must  not  be 
neglected.  Dr.  Seaton  has  given  it  as  his  deliberate 
opinion  that  ^''people  are  now  paying  very  dearly  for 
the  slipshod  way  in  which  vaccination  has  been  per- 
formed. There  has  been  something  more  than  care- 
lessness. Operators  seem  to  have  aimed  at  a  sort  of 
vaccination  made  easy."*  Mr.  Marson,  nearly  twenty 
years  ago,  wrote  that  "  patients  often  present  them- 
selves with  smallpox  at  the  Hospital,  who  state  they 
have  been  cut  five,  six,  eight  times,  or  more,  for  cow- 
pox  without  effect.  This  is  a  great  evil.  It  would 
happen  but  rarely  in  cai-eful  hands.  Such  persons 
think  it  is  of  no  use  having  the  operation  tried  again, 
that  it  will  not  take  effect  if  they  do,  and  ultimately 
they  are  attacked  by  smallpox,  and  perhaps  die ; 
whereas  had  they  fallen  into  the  hands  of  a  good 
vaccinator,  their  lives  would  most  likely  have  been 
saved."t  "The  worst  enemies  of  vaccination  are 
those  who  perform  it  ineffectually."  Therefore,  all 
laxity  on  the  part  of  vaccinators,  anything,  indeed, 


*  "  British  Medical  Journal,"  March  18,  1871. 
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which  can  in  the  least  tend  to  bring  the  practice  into 
disrepute,  must  be  rigidly  repressed.  All  purely 
persoual  considerations  must  be  put  aside  to  aid  the 
public  in  stamping  out  variola.  There  must  be  a 
strict  determination  to  exercise  the  greatest  circum- 
spection concerning  each  step  of  the  operation,  that 
it  may  be  right  well  performed.  Feeling  the  very 
heavy  respousibility  of  their  post,  and  guided  in  their 
vocation  by  perfect  knowledge  of  their  art,  and  by 
pure,  unselfish  motives,  vaccinators  will  best  disarm 
suspicion  and  silence  all  opponents. 

99.  But,  numerous  as  have  already  been  the  lives 
preserved  from  untimely  death,  and  amongst  them, 
perchance,  some  of  earth^s  greatest  and  best,  it  is 
allowable  to  hope  and  expect  that,  in  the  future,  with 
more  careful  vaccination  (for  which  there  is  a  guarantee 
in  the  attention  Government  is  now  bestowing  upon 
the  subject)  smallpox  may  be  well-nigh  eradicated. 
As  a  writer  *  has  remarked  : — "  Whereas,  in  the  ten 
years  ending  1770  the  deaths  from  smallpox  in  London 
amounted  to  108  per  thousand,  they  were  gradually 
reduced  to  11  per  thousand  in  the  ten  years  ending 
1860.  These  are  remarkable  figures,  but  they  are  not 
such  as  would  have  satisfied  the  aspirations  of  Jenner, 
nor  should  they  content  us.  We  ought  not  to  count 
our  work  done  while  anything  remains  to  be  accom- 
plished.^^ 

100.  It  was  Jenner's  liappy  lot  to  stumble  upon, 
and  by  his  industry  and  talent  to  see  established, 
during  his  own  Hfe,  a  proceeding  which,  with  certai" 
precautions,  is  an  almost  infaUible  safeguard  ag-ains 
the  worst  pestilence  in  the  world,  a  disease  which  is 
calculated  to  have  destroyed  annually,  in  Europe 
alone,  its  half-million  of  lives.  To  mankind  he  be 
queathed  his  discovery.    How  then  should  his  nam 
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be  venerated  !  Monuments  are  erected  to  selfish 
conquerors  destroying  tlieir  tens  of  thousands ;  but 
surely  the  man  who  has  saved  his  millions  deserves 
something  far  superior  at  the  hands  of  posterity  ! 
And  Jenner  has  this  highest  reward — monunientum 
arro  2)erennins ;  for  in  the  silent  affection  and  ad- 
miration of  grateful  men  is  cherished,  for  aje,  the 
memory  of  that  great  physician  and  philanthropist. 
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